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Figure C-32. Comparison of Carbon Tetrachloride Concentrations Monitored Hourly at
Wells 299-W18-6L, 299-W18-247L, and 299-W18-252L, October 2000 through
November 2000.

m
i

10/20/00

10/22000

1015/00

— W18-6L Carbon Tetrachioride (ppmv)

—— W18-2471. Carbon Tetrachioride (ppmv)

~——W18-252L Carbon Tetrachioride (ppm)
10/8/00

10/1/00

g 8 8 & i
{mudd) eppojyonne ) uoqien

70
60
50

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. 2001
June 2002 C-37



BHI-00720
Appendix C - Passive Soil Vapor Extraction Data Rev. 6

: tions Monitored Hourly at
ovember 2000 thrqugh

Figure C-33. Comparison of Carbon Tetrachloride Concent
Wells 299-W18-6L, 299-W18-247L, and 299-W18-252L, !
December 2000.
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Figure C-34. Comparison of Carbon Tetrachloride Concentrations Monitored Hourly at
Wells 299-W18-6L, 299-W18-247L, and 299-W18-252L, January 2001.
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Figure C-35. Comparison of Carbon Tetrachloride dqnceniﬁ&ons Monitored Hourly at
Wells 299-W18-6L, 299-W18-247L, and 299-W18-2521, February 2001. '
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Figure C-36. Comparison of Carbon Tetrachloride Concentrations Menitored Hoiirly at
Wells 299-W18-6L, 299-W18.247L, and 299-W18-252LL, March 2001 through April 2001.
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g Table C-8. Data for GAC Cartridge Samples Collected from PSVE Systems, June 2000. =
LY GAC El.'
m Weight of | Weight of Used GAC Carbon
g GAC Colection | 1S | G GAC | GACWhen |Viam Coment| ppppyyey | Aallal | roprpiiorice ')
Well No. When Installed | Cotlected from Results for Extracted &/19¢- Comments I
x (Date/Thme) | Number Collected from Carbon
on Well Well Solids 2700
3 P, s Well (%) | Tetrachloride ® ey
= {1a/kg) g
? Wis6L | 627720008:15 | BOYM42 0.591 0.636 Dry 86.0 2,000,000 137 - 2.
2 wis-7 | e2720008:15 | BOYM43 0.662 0.647 Dry 870 | 20,000,000 15.22 - o
g’ WIS-I0L | 627720008:15 | BOYMd4 0.625 0593 Dry 92.0 3,700,000 2.51 - 4
5 WIB-IIL | 627720008:15 | BOYMdS 0.585 0.605 Dry 88.0 530,000 035 - =
o WiB-12 | 6/27/20008:15 | BOYM46 0.613 0.585 Dry %9 | 25,000,000 16.86 - §
& WIB-26L | 6/27/20008:15 | BOYM47 0.694 0679 Dry 804 | 28,000,000 24.17 - g
: WIS-24TL | 6/27/20008:15 | BOYMdS 0.645 0.607 Dry 85.8 2,700,000 203 - =
8 wig252L | 627720008:t5 | BOYM4S 0.633 0.610 Dry 93.6 13,000,000 8.79 - 52
by 5
g £
5 Table C-9. Data for GAC Cartridge Samples Collected from PSVE Systems, July 2000. e
o Weight of Used GAC | GAC Analytical =
¥ Well No. e | Noaber Collectrd from | #% GAC When Carben : Comments 5
| (Dete/Thne) | Number Well c“"”"w en""‘ Tetrachloride | @2700-73180
sl T . P § O N _Gwee) ®
: NI P BN == TR T T
wis7 | 7312000615 | BOYW26 0.695 Dry 902 52,000,000 3.5 -
WIB-I0L | 7/31/20006:15 | BOYW27 0.634 Dry M5 3,900,000 268 -
WIS-IIL | 7/3120006:15 | BOYW2S 0617 0596 Dry 98.5 2,400,000 1.50 -
Wis-12 | 7/31/20006:15 | BOYW29 0.590 0.664 Dry 85.8 25,000,000 17.19 -
WIS-246L | 7/31/20006:15 | BOYW30 0.518 0.660 Dry 90.2 27,000,000 15.51 - -
WIS-247L | 73120006:15 | BOYWs! 0.600 0.59 Dry 972 1,700,000 1.05 - o
WI-252L | 77312000 6:15 | BOYW32 0577 0.615 Dry 953 7,000,000 42 - o
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E Table C-10. Data for GAC Cartridge Samples Collected from PSVE Systems, August 2000.
g _ Weightof |WeightofUsed|o, | GAC [GACAnslyticsl| Carbon
S| | wane |CACCHtn | g | CmGAC | GACHMS | VCIEI | At | Remin | Terbiii
3 _ (DuteThue) | Number |7 wen wean | Coleondtum| Toongy | Tetrackleride | 7318082500
3 S W tw ) (%) P @
-:.: WISl | 3292000740 | BIMN3 0.625 0671 Dry 38.0 3,700,000 263
< WIs7 | 5292000740 | BIOMN4 0.585 0624 Dry 033 3,200,000 20t
8| WIS-10L | 8202000740 | B104NS 0.623 0619 Dry 94.8 1,900,000 1.25
& WIS-11L | 82920007:40 | B104N6 0.590 0578 Dry 934 300,000 0.19
Q WiS-12 | 2292000740 | B104N7 0.630 0.637 Dry 932 5.500,000 amn
g- WIB-246L | %/729/20007:40 | BIOMNS 0.618 0.575 Dy 913 11,000,000 699
5 WIB-24TL | 8729/20007:40 | BI04NS 0570 0556 Dry 972 280,000 0.16
E’J wig-252L | w2920007:40 | B104PO 0.618 0650 Dry 920 6,800,000 457
b
o _
:;: Table C-11. Data for GAC Cartridge Samples Collected from PSVE Systems, September 2000.
: | e | R o] B, [P
£ Well No, | GACCollection | HEE | o, Coliected from | % GAC Whet | gogity for | Carbon Extracted
= Dete/Tine) | Number on Well Well cmwm Solids | Tetrachloride | 820/00-5/2790
e : (kg) (ka) (%) (kg ®
S Wis-6l. | 9272000 10:14 | B10F0O 0723 0873 Dry 79.9 3,900,000 353
WI8-7 | 92772000 10:14 | B10ROG 0.585 0914 Wet 60.4 1,000,000 097
WIS-10L | 9277200010:14 | B1OFOS 0.709 0375 Dry 762 1,700,000 158
WIS-1IL | 92772000 10:14 | B10FO3 0663 0.603 Dry 9.5 100,000 007
WiB-12 | 92772000 10:14 | B10FO2 0550 0.641 Dry 89.1 9,800,000 6.05
Wi3-246L | 9272000 19:14 | B10DY9 0.574 0570 Pry 97.9 750,000 0.4
W18-247L | 972772000 10:14 | B10FO4 0.600 0.662 Dry 88.7 510,000 0.34
W18-252L | 972772000 10:14 | B10FO1 0.584 0633 Dry 88.8 4,000,000 2.63
Q
&
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Table C-12. Data for GAC Cartridge Samples Collected from PSVE Systems, October 2000.

& >
H 3
: g
3 &
o Welght of | Welght of Used| GAC |GACAmiytical] Carben ‘
g GAC mEs | CesmGAC | GAC Wien uGAchwu Analytical | Resultsfor | Tetrachloride @)
o Well No. MCM") When Installed | Coliectad fram Results for Csrben Extracted |
3 Number on Well Well Mw dl'“‘“ Solids | Teirachloride | 92700-10/31/08 s
] (k) (kg) (%) (1g/kg) ®
= WIS-6L | 10/31/2000 11:45 | B10M30 0.569 0.705 Dry 633 6,200,000 557 g
:é W1s-7 | 103172000 11:45 | B1oM31 0.568 0961 Wet 578 2,200,000 216 S
gx WIS-I0L | 103172000 11:45 | B10M32 0.642 1339 Wet 554 1,300,000 151 w
3 Wig-11L | 103172000 11:45 | BioM33 |  0.585 0542 Dry 98.0 20,000 - 0.01 =
o WI18-12 | 10/31/2000 11:45 | B1oM34 0.545 1.045 Wet 513 3,400,000 123 <
3 W18-246L | 1073172000 11:45 | BIOMSS 0.620 1.088 Wet 582 220,000 023 -§
g W18-247L | 10/31/2000 11:45 | B1OM36 0.545 0743 Dry 73.6 610,000 0.45 ~
Ry WI8-252L | 10/31/2000 11:45 | B10M37 0590 0.736 Dry 76.5 10,000,000 7.7 <
” g
&£ _ . B
g 2
& Table C-13. Data for GAC Cartridge Samples Collected from PSVE Systems, November 2000. s
—~ =
§ Weight of Used [ GAC |GACAmalytical]  Carbon =
| GAC GACWhen | & o) - Resultsfor | Tetrachloride 0
_§: . Well No. (Date/Tize) C'n'wm‘:ﬁm Collected from B
Well
o (kg)
) WIS7 | 117292000 9:15 1.151 Wet
WIB-10L | 11/25/2000 9:15 1.0m Wet
WIS-11L | 1172972000 9:15 0508 Dry
Wis-12 | 11/29/20009:15 1127 Wet 483 1,700,000 LM
wis-246L | 11/29/20009:15 | BI111F2 0521 1.162 Wet 556 92,000 0.09
Wi8-247L | 11729720009:15 | BI11F3 0.530 0.551 Dry 922 120,000 0.10 g
Wi8-252L | 11/29/20009:15 | BI11F4 0541 1.129 Wet 57.0 2,400,000 228 -
Q
Lh
S
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~Table C-14. Data for GAC Cartridge Samples Collected from PSVE Systems, December 2000.

18q UopoRNXT 1008 [j0S 9AISSE] — O XIpusddy

Weightof | Weight of Used | o GAC | GAC Amsilytical Carbon
GAC Collection Clean GAC | GACWhen | oo Accmm Ansiytienl | Resulisfor | Ternchiaride
Well No. (Dwte/Tisme) - Whes Instalied | Collected from | - oy | Reswlts far Caxben Extracied i Conmnents
Number on Well Well W en"“"" Solids Tetrachloride |11/29/90-12/2708
(kg) (kg) (%) (ug/kp ®
Wis-6L | 12/27/20007:30 | B116W3 0618 0623 Dry 94.4 38,000 0.02 -
w187 12/2772000 7:30 | B116W9 0.570 1120 Frozen 572 4,000,000 3.99 Carbon is frozen solid inside of the cartridge.
WIS-IOL | 122%/20007:30 | B116X0 0.620 1.385 Frozen 56.2 2,200,000 243 Carbon is frozen solid inside of the cartridge.
WIs-11L | 1222772000730 { B116X1 0610 0.607 Dry 952 22,000 0.01 . et .
Wis-12 | 12727/20007:30 | Bil6X2 0530 1370 Frozen 380 2,400,000 338 Carbon is frozen solid inside of the cartridge.
: , _ Chipped GAC sample for analysis.
WI8-246L | 12/27/2000 7:30 | B116X3 0.630 1.430 Frozen 400 210,000 033 Carbou is frozen solid inside of the cartridge.
_ Chipped GAC sample for analysis.
WIS-247L | 12/27/20007:30 | B116X4 0.550 0.564 Dry 93.6 23,000 0.01 - _
Wi8-252L | 122772000 7:30 | B116X5 0580 1356 Frozen 522 1,100,000 v Carbon is frozen solid inside of the cariridge.
Chipped GAC sample for analysis.

9 'A%y
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Table C-15. Data for GAC Cartridge Samples Collected from PSVE Systems, January 2001.

Ao

vy uonorvnxy dodep [0S aarsseg — O xipuaddy

Non-target compounds were detocied in the method blank.
Previous supply of clean GAC weed up; sew supply of clean GAC obtained. Old GAC cbserved to be finer-grained than new GAC.
New GAC obtained from regenerated GAC.

g
§
ty
b
R
§
3
| Weightof | Weight of Usea | . GAC |GACAmalyties)| Carbon
<) GAC Cofiection | HEzs | ClemGAC | GACWhen |Wwer Cotet| grgiviical | Resultsfer | Tetrachloride
& Well No. ; HESS | When Installed | Collected from Resutsfor | Carbon Extracted Comments
8 (Date/Time) | Number | "0 wen wer | Collensdiom| Csogs | Tetrachioride |122740- 12991
3 &g) a® %) (g/kp) ®
. old clean GAC loaded in cartridge and
gl WIS6L | 1/29720018:45 | BIIBWS 0612 0.640 Dry 959 13,000 0.01 o s oo,
o
< . old clean GAC loaded in cartridge and
2 Wis7 | 172972001845 | BlIBWY 0.567 1505 Water 36.6 43,000 0.07 e GAC K
)
= _ Saturated, partly old clean GAC loaded in cartridge and
> WIS-10L | 1/202001845 | B11BX0 0.597 1.367 : 369 44,000 007 phipiad
o i old clean GAC loaded in cartridge and
3 WIS-1IL | 1/20/2001845 | B11BX1 0.494 0.493 Dry 959 19,000 0.01 osirphadnmmaten
b X new clean GAC loaded in cartridge and
3 WIB-12 | 1/292001845 | BI1BX2 0.508 1.215 Frozea 04 35,000 0.04 e GAC
) ‘ o ‘ L new clean GAC toaded inr cartridge and
g WIS-246L | 17292001 8:45 | B11BX3 0.507 1104 Frozen 583 140,000 0.12 mew chem GAC
ol WIS-7L | 1729/20018:45 | B1iBX4 0.491 0.506 Dry 90.7 54,000 003 mew clean GAC laaded in cartridge and
E‘ WIS-252L | 1/29/2001 8:45 | BI1BXS 0910 Putfrozzn | 578 | 2,100,000 199
NOTES:

- 9°Ady
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Table C-16. Data for GAC Cartridge Samples Collected from PSVE Systems, February 2001.

vje( uopoBIXy Jode [jog dAlsseq — ) xipuaddy

GAC
Weight of | Weight of Used GAC : Carbon
CleanGAC | GAC When | Vot Comtent|  \ otiem | Auabvtical | ochioride
GAC Collection | HES of GAC When Results for
Well No. When Instalied | Collecied firom Results for Extracted Couunents
(Dute/Thne) Numsber Collecied from Carben
on Well Well Solids 1/2901-22781
) p) Well (%) | Tetrachleride @
‘ ‘ [
wis-6l. | 22720018:10 | BllA 0.580 0.603 Dry 95.5 9,300 0.01 -
WI18-7 2001 3:10 | BILLS 0.604 0.990 Frozen/Wet 59.5 45000001 457 -
wis-10L .} 27001810 BItILG 0.580 1.149 Wet Frozen 594 1,400,000 137 -
Wig-11L .| 2272001 8:10 | B1ULT 0610 0.609 Dry 919 16,000 0.01 -
Wis-12 { 2272001810 | B11IL8 0.575 0.795 Dry 686 2,800,000 235 -
WIS-246L | 22772001 8:10 { BIILS 0.594 1.185 Frozen 55.7 81,000 0.09 -
wis-247L | 2272001 8:10 | B1LIMO 0.565 0581 Dry 935 4,500 0.00 -
wis-252L | 272772001 8:10 | B11M1 0.590 1.003 Frozen 58.7 1,500,000 1.51 -
Table C-17. Data for GAC Cartridge Samples Collected from PSVE Systems, March 2001.
Weightof | Welght of Used| o GAC GAC Analyticsl| Carbon
GAC Collection | HEIs | CaBGAC | GACWhen | o ACwWhm Analytical | Resultsfor | Tetrachioride
WellNo. | = o e When Installed | Collected from Results for Carbon Extracted Conments
: Number | " o Wes Well CMW en"“'“' Sollds Tetrachleride | 27278132601
(g (kg) (%) g o
wis6L | 32672001 8:45 | BIILB3 0.5% 0.602 Dry 915 4,700 0.00 -
Wi18-7 | 3726/2001 8:45 | B11LB4 0.560 0938 Wet 585 1,500,000 144 -
WI18-10L | 372672001 8:45 | BI1LBS 0.550 0.872 Wet 592 600,000 0.56 -
WIS-11L | 32672001 8:45 | B11LB6 0.538 0526 Dry 973 4,500 0.00 Broken hose, first noticed on 3/26/01. Hose
‘ repaired 4/9/01.
wis-12 | 372672001 8:45 | B11LB? 0.478 0.660 Dry 722" 3,000,000 199 -
WI18-246L | 372672001 8:45 § B11LB8 0.465 0.690 Dry 617 1,100,000 0.76 Broken hosc, first noticed on Y801, By ¥21/01,
hose had been repaired. Hose broken again,
noticed on 3/26/01. Hosc repaired 4901,
W18-247L | 372672001 8:45 | B11LB9 0.458 0463 Dry 96.0 20,000 0.01 -
wi1s-252L | 3726/2001 8:45 | B11LCO 0.583 0475 Dry 732 1,000,000 0.80 -
ClanGAC| 3262001 | BrLCY 0527 - Dry 97.6 210 J 0.00 -

*Dry weight assigned o clean GAC is average of dry weights for cight wells.
J = Indicates an estinmated vadue.

9 ‘A%Y
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Table C-18. Data for GAC Cartridge Samples Collected from PSVE Systems, April 2001.

107 3498 — 2661 "2 >HS 131 U0QIDD yt 10 FAS 40f 140day oAT 2oumiiofiad
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Weight of | Welght of Usesd Water Content| | GAC GAC Analytieal Carbon
— Clean GAC GAC When Analytical Tetrachloride
GAC Collection HELS of GAC When Results for Carbon
Well No. (Date/Tine) Numi ‘When Instalied | Collected frem Colected f Results for Tetrachloride Extracted Comments
on Well Well Well Solids ¥26N1-4/501
(kp) (kg) (%) e ®
WI18-6L 4302001 9:20 | BLIXP6 . 0475 0.464 Dry 922 370,000 0.19 -

Wwis-7 473072001 9:20 | BILXP7 0.523 0.744 Dry 69.3 9,400,000 709 -
WiB-10L 473012001 920 | B11XP8 0501 0.726 Dry 69.7 3,600,000 259 -
WI8-11L 4302001 920 1 BIlXP9 0497 0493 Dry 95.6 570,000 0.30 -

Wwis-12 473072001 9:20 | BIIXRD 0.498 0.670 Dry 73.7 11,000,000 743 -
Wll-vuﬂ,. 43072001 9:20 | B1IXR1 0.468 0.645 Dry 7.2 1,200,000 4.60 - -
WIS2A7L | 4302001920 | BIIXR2 0475 0.483 Dry 95.4 8900 ) 0.00 -
WI8-252L | 430/2001 9:20 | BIIXR3 0472 6.649 DPry 728 5,900,000 383 -

# = Indicates an cstimaed valkoe.
Table C-19. Data for GAC Cartridge Samples f‘e.!ected from PSVE Systems, May 2001,
Weight of | Weight of Used GAC GAC 1 Carbon |
‘Water Content Analytical
GAC Collection o Clear GAC GAC When of GAC When Analytical Results for Tetrachloride
Well No. i When Installed | Collecied from Results for Extracted Comments
(kg) (%) ®
0.606 Dry 89.7 14.63 -

Wi18-10L 5/30/2001 8:26 B124R9 0512 0.613 Dy 90.7 12,000,000 6.77 -

WI18-11L. S130/2001 8:26 B124TO 0536 G512 Dry 99.3 63,000 0.03 -

wis-12 5302001 8:26 B124T1 0436 0593 Dry 89.3 23,000,000 12.52 -
WIS-246L } 53072001 8:26 | BI124T2. 0495 0.542 Dry 9.9 8,200,000 4.06 |0.5 in. less carbon. Screen was pushed out

on bottom approximately 0.5 in.
W18-247L 573072001 8:26 B12473 0.494 0509 DPry - 99.6 2,700,000 134 -
WI18-252L | 5/30v72001 8:26 B124T4 0.475 0533 Dry 93.1 7,100,000 3.62 Clean GAC weight recorded 6/26/01; GAC
before placing cartridge on well.
NOTES:

Noo-target compounds were detected in the
Coe of two matrix spike recoveries was cutside EPA QC limits due to large cancentration found in the unspiked sample and non-homogencous sample matrix. (Amlyﬁqlhbumkepm)
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Appendix C - Passive Soil Vapor Extraction Data
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Table C-24a. Additional Analytes Detected in GAC Cartridge Samples Collected from PSVE Systems on Wells 299-W18-6L,

299-W18-7, 299-W18-10L, and 299-W18-11L, October 1999 to September 2001. (3 Pages)

Wi1s-11L

: ' W18-6L W18-7 W18-10L
Vot ok | GAC Colctonl T s | e | B | Ree | S | et
Number | (ug/kg)'! | Number (ng/kg' Number (ng/kg)! Number | (ng/kg)*
1,1-Difluoroethane |  31-Jul-2000 ‘ BOYW27 10JN | BOYW28 10 IN
e | pwa
Teuall':llo'zrf-ahm 29-Feb-2000
> Butanone 29-Nov-1999 | BOX464 250 JB BOX462 | 15,000 BJ
29.Jan-2000
26-28-Oct-1999
29-Nov-1999 | BOX464 1,000JB | BOX467 1,700 JB | BOX465 1,300 7B | BOX462 | 52,000 BJ
Acetone 28-Dec-1999 | BOXB97 700 BJ | BOXB95 410 BJ | BOXB99 1,700 B] | BOXBBO 370 BJ
29-Jan-2000 | BOXHIO | 30,000 BJ BOXH!13 |- 32,000 BJ
29-Feb-2000 BOXP44 92,000 BJ
Bromodichloromethane| 28-Dec-1999 BOXB95 470
Bromoftuorobenzene | 29-Jan-2000 { BOXHI0 | 9,000
26-28-Oct-1999 | BOWV21 | 83,000F | BOWV18 55,000] | BOWV17 21,000 | BOWV23 | 15,0007
29-Nov-1999 | BOX464 9400 | BOX467 11,000 BOX465 2,100 BOX462 [350,000
Chloroform 28-Dec-1999 | BOXB97 | 12,000 BOXB95 24,000 BOXB99 19007 | BOXBBO | 5,800
29-Jan-2000 | BOXHIO | 24,000] | BOXHO09 26,000 BOXH14 31,000] | BOXH13 | 20,0007
29.Feb-2000 | BOXP47 | 13,000J | BOXP51 37,000 J BOXP45 | 12,000]
1-Jun-2000 BOXV83 | 200,000 NJ | BOXV81 | 100,000 NJ

v18q UopoEaIXg J0dEA [0S 2AISSE] — ) Xpuaddy
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Table C-24a. Additional Analytes Detected in GAC Cartridge Samples Collected from PSVE Systems on Wells 299-W18-6L,
299-W18-7, 299-W18-10L, and 299-W18-11L, October 1999 to September 2001. (3 Pages)

Z00T sunf
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WIis-6L, Wis-7 W18-10L : Wis-11L
Voiatile Organic |GAC Collection . -
Compound Date - | HEIS Result HEIS Result HEIS Result HEIS Result .
| Nomber | (ug/kg)' | Number | (ug/kg)' | Number | (ughkg)' | Number | (ug/kg!
29-Nov-1999 | B0OX464 420 JB | BOX467 560 JB | BOX465 530J1B BOX462 | 25,000 B)
Chloromethane 28-Dec-1999 | BOXB97 5707) BOXBBO 490 ]
29-Feb-2000 BOXPS51 44,000 ) BOXP44 10,000 J

Hexachloroethane | 29-Nov-1999
26-28-Oct-1999 | BOwv21 | 320,000 B
29-Nov-1999 | BoX464 | 1900B
28-Dec-1999 | BOXB97 | 1,300 B
29-Jan-2000 | BOXH10 - 28,000 B

BOWV17 200,000 B | BOWV23 110,000 B
B0X465 2,600 B BOX462 | 29,000B
BOXB99 3300B BOXBBO 480 BJ

Blt(l -uogatmxg Jode, oS aaIssed — ) xjpuaddy |

BOXP44
1-Jin-2000 | BOXV76 | 400,000NJ | BOXVSI
3_13,000000N) | BI104N4 _BI04NS |
1,000 NIB| = BIILBS -
sl 30-May-01 .| B124R7 12,000,000 . BI124R9_|12,000000 |
— e —— a—————
29-Nov-1999 | BOX464 300 ]
Tetrachlorocthene | 28-Dec-1999 | BOXB97? 3507
29-Jan-2000
26-28-Oct-1999 §
29-Nov-1999 | BOX464 420] o
Trichloroethene
o 28-Dec-1999 | BOXB97 400
é 29-Jan-2000 BOXHO09 15,000

0ZL00-THY




Z00T sunf

1002 1daS = Z661 "9Pd ‘W18 "13] U0QD)) 341 10 GAS 40f s10d2Y DAY ouvULIOfiad

19-D

Table C-24a. Additional Analytes Detected in GAC Cartridge Samples Collected from PSVE Systems on Wells 299-W18-6L,
299-W18-7, 299-W18-10L, and 299-W18-11L, October 1999 to September 2001. (3 Pages)

, W18-6L Wi8-7 W1s-10L WI18-11L
Volatile Organic  |GAC Collection .
Compound Date HEIS Result HEIS Result | HEIS Result HBEIS Result
Number | (ug/kg)® | Number (rg/xp’ Number |  (ug/kg)! Number | (ug/kg)
Trichloroethene 28-Feb-2000
29-Jan-2000 BOXH09 30,000 JB
© 31-Jul-2000 BOYW28 53
Unknown 29-Jan-2001 | BI11BWS 800JB | BI1IBW9 1,000 5B { B1iBX0 1,000JB { B11BX1 | 20,0007
27-Feb-2001 |} B11JL4 700 ] '
26-Mar-2001

m&q uopoexxq Jodea [log aaissed — ) xipuaddy

A = Blank space indicates no data collected.

B = Indicates analyte is found in the associated blank as well as in the sample.

J = Indicates an estimated value.
N= Indlcmpremmptlvemdmceofacompound. The flag is only used for tentatively identified compounds, whmthzldennﬁcanonlsbasedonamusspectralhbmy

search.
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Table C-24b. Additional Analytes Detected in GAC Cartridge Samples Collected from PSVE Systems on
Wells 299-W18-12, 299-W18-246L, 299-W18-247L, and 299-W18-252L, October 1999 to September 2001. (3 Pages)

Volatile Omnk GAC Collectionl W18-12 W18-246L W18-247L W18-252L
Compound Date HEIS Result HEIS Result HEIS Result ~ HEIS Resmlt
Number | (mg/kg)' | Number | (mg/kg)' | Number | (mg/kg)' | Number | (mg/kp)'
1,1-Difluoroethane | 31-Jul-2000 - ‘ ' y
L12-Trichloro-1.2- | 29-Jan-2000 BOXHO8 | 20,000 NJ
Tetrabioy | 29-Feb-2000 BOXP49 | 81007 |
» Butanons 29-Nov-1999 | Boxdes 550JB | BOX463 30078 | BOX461 360JB | BOXd466 600 JB
29-Jan-2000 BOXHO8 | 11,0007
26-28-Oct-1999 { BOWVIO | 52,000JB
29-Nov-1999 | Boxdes | 2200iB | BOX463 | 1,200)B | BOX461 1,200JB | BOX466 | 3,700B
Acetone 28-Dec-1999 BOXBYS | 18,000B] | BOXBBI 450 BY
29-Jan-2000 | BOXHI11 | 34,000BJ | BOXHO8 | 23,000BJ | BOXHO? | 45,000 B
29-Feb-2000 BOXP43 | 100,000 BJ | BOXP49 | 82,000
Bromodichloromethane| 28-Dec-1999 |
e e S e s e
26-28-Oct-1999 BOwWv20 | 380003 |Bowvio| 150007%
29-Nov-1999 | Boxa6s | 5.800 BOX463 | 4,600 BOX461 | 6,900 BOX466 | 11,000
Chioroformn 28-Dec-1999 | BoxBo4 [ 2,000 | BOXBBI | 4,400 BOXBY6 | 7,200
29-Jan-2000 | BOXHII | 31,0001 | BOXHO8 | 11,000] | BOXHO7 | 51,000] | BOXHi2 | 30,0007
29-Feb-2000 | BOXP46 | 97007 | Boxp4s | 18000) | Boxpas | ssoos | Boxpso [ 110007
1-Fun-2000 | BOXV79 | 300,000 N
Chloromethane | 29-Nov-1999 | BOX468 44018 | BOX463 560JB | BOX461 410 JB

e uonodexxy Jodep [10S dAIsse] - ) xgpﬁaddv
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Table C-24b. Additional Analytes Detected in GAC Cartridge Samples Collected from PSVE Systems on
Wells 299-W18-12, 299-W18-246L, 299-W18-247L, and 299-W18-2521, October 1999 to September 2001. (3 Pages)

Volatile Orgasic |GAC wis-12 W18-246L W18-247L W18-252L
Compound Date HEIS Result HEIS Result HEIS Result HEIS Result
Number [ (mg/kg)' | Number | (mg/kg)' | Number | (mg/kg)' | Number | (mg/kg)
28-Dec-1999 ' BOXBBI1 4307 | BOXB9% 3507
29-Reb-2000 o
Hexachloroethane | 29-Nov-1999 BOX466 | 2,000 NJ
| 26-28-Oct-1999 BOWV20 | 170,000B | BOWV19 | 1000008 | Bowv22 | 170,000 B
29-Nov-1999 | BOX468 | 2,800B | BOX463 | 2500B | BOX46! | 2200B | BOX466 | 2,700 B
28-Dec-1999 | BOXB4 520BJ | BoxB9s | 37000B | BOXBB1| 1000B | BOXBY6 820 BJ
29.Jan-2000 | BOXHI1I | 37,000B | BOXHOS | 12,000 BY | BoxHO7 | 29,000 B | BoxH12 | 34,0008
Methylene Chloride { 29-Feb-2000 | BOXP46 | 33,0008 | BOXP48 | 34000BJ | BOXP4O | 40000B | BOXP50 | 33,000B
1-Jun-2000 | BOXV79 | 300,000 NJ | BOXVS2 {2,000000 Ny | Boxv7s | 80,000NJ | Boxvas | 400,000
29-Aug-2000 | B104N7 (2,000,000 NJ | B1O4NS |2,000000NJ | B104N9o | 40,000N7 | B104Po (2,000,000 N3
26-Mar-2001 | B11LB7 | 100,000 NJB| B11LBS | 300,000 N/B| B11LBO | 1,000 NJB| B1iLCO | 70,000 NJB
30-May-01 | B124T1 [23,000000 | B124T2 (8,200,000 B124T3 [2,700,000 BI24T4 {7,100,000
Silane 29-1an-2000 | BOXHII | 200,000 JB | BOXHOS | 90,000 IB BOXH12 | 200,000 JB
29-Nov-1999 | BOX468 430) | BOX463 | 1,100 BOX466 | 3,700
Tetrachloroethene | 28-Dec-1999 | BOXBO4 | 3203 BOXB96 440 ]
' 29-Jan-2000 BOXHOS | 2,300]
26-28-Oct-1999
29-Nov-1999 | BOX468 5107 | BOX463 730 J BOX466 | 2,700
Trichloroethene | 28-Dec-1999 | BOXB94 400 J BOXB96 5307
29-Jan-2000 BOXHOS | 2,400
29.Feb-2000 BOXP48 | 11,000]

gy uondexxy Jode [0S aaissed — O xppuaddy
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Table C-24b. Additional Analytes Detected in GAC Cartridge Samples Collected from PSVE Systems on
Wells 299-W18-12, 299-W18-246L, 299-W18-247L, and 299-W18-252L, October 1999 to September 2001. (3 Pages)

Wis-12 ‘ W18-246L W18-247L W18-252L
Volatile Organic  |GAC Coliection

Compound Date HEIS Result | HEIS | Result HEIS Resut | HEIS Result
Number | (mg/kg)' | Number | (mghg)' | Number | (mghg' | Number | (mg/kg)’

29.Jan-2000 | BOXHII1 | 40,0007 | BOXHOS | 20,000JB | BoXv78 | 100,000
31-Jul-2000 - -
Unknown 29-Jap-2001 | BIIBX2 | 2,000JB | B11BX3 | 100,000J B11BXS | 90,000]

w18 mopdenxy Jodep 10§ aAlssed ~ ) xipuaddy
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Table C-25. Volume of Water Drained from GAC Cartridges and Hoses
During Sample Collection at the PSVE Systems.

w18 (] UOREAIX J0dEA [10S dAISSE] — ) Xipueddy

1.06

122899 | 122801999 | V1372000 | 12772000 | 202972000 | spaenvero

Well No. Volume Volume Volume Volume Volume trom Hoses

from Hoses | from GAC | fromHoees | from GAC from GAC L
| w @® @ @ @®
WI1S-6L 3.79 1.89
W18-7 0.30 047 0.02 0.95
 WIS-10L 0.03 189 0.30 1.00 0.12
" W18-11L -dry dry
W18-12 047 0.19 0.06 047
C WIS246L | 059 0.95 024 .

- WIS-24TL 0.95 095
W18-252L 0.18 _ 0.95 0.95
Total 0.03 9.46 049 1.08 5.56
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Appendix C - Passive Soil Vapor Extraction Data
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Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. 2

June 2002
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. Table C-26. Passive Soil Vapor Extraction Well Network. (3 Pages)

” 1)

Instrumentation

Well/Probe Purpose Comment pen Interval
: Datalogger Parsmeter Instrument (m bgs)
Differential Ashcroft +- 2.5 kPa
pressure {10in. w.c.)
- Temperatures at | Type K thermocouple 54.9 - 64.5
299.W18-9 Monitoring Datalogger 3m6lm wire Scaled well (180-211.5 ft)
(10 ft, 200 ft)
below top o
well .
Passive CCl4 GAC 44.8-64.3
299-W18-10L extraction None Valve ‘Baroball (147 -211 8)
Passive CcCl4 GAC 549 649
299-WIS-11L extraction None Vilve Baroball 180-213 )
' Passive oc4 GAC 54.1-64.9
| 295-W18-12 extraction None Valve Baroball a77.5-213 &)
Passive CCl4 GAC 50.3-53.3
299-W18-246L extraction | NP Valve INEL vlve (165 -175 )
Differential Ashcroft +/- 2.5 kPa
pressure (10in. we.)
. Sierra 0 to 76 m/min
Airflow (0 to 250 ffmi)
Temperatures at | Type K thermocouple
) Passive 3m6lm wire Well with long passive 494-524
299-W18-47L extraction Datalogger | (10, 200 ) extraction record (62-172 )
) below top of
well
CCH4 B&K
oCMd GAC
Valve Baroball

B)B(q uondeIxy Jodep 'nos éagsscd -0 xpuaddy

9 °AY

0ZL00-HY




Table C-26. Passive Soil Vapor Extraction Well Network. (3 Pages)

700z sunf

Instrumentation

Open Interval

Well/Probe Purpose Comment
Datalogger Parameter Instrument (m bgs)
K L Differential Asherofi +/- 6.2 kPa 363-393
299-W18-247TU Monitoring Datalogger @5 in. w.c) Sealed well (119 - 129 f)
Differential Ashcroft +/- 2.5 kPa
pressure (10 in. w.c.)
. Sierra ¢ to 76 m/min
Airflow (0 to 250 fiimin)
Temperatures &t | Type K thermocoupie
Passi Im6lm(10f, | wire 503 56;1
-W18- assive 200 ft) below - =0,
299-Wis-252L extraction Datalogger top of)“]l (165 -185 fi)
Barometric
Setra
Pressare
CCl4 B&K
. ' Differential Ashoroft +/- 2.5 kPa 344-405
299-W18-252U Monitoring Datalogger ) (10im.we) Sealed well (113 - 133 R
2/SST Monitori Datal Differential Ashcroft +- 1.2 kPa 305
299-W18-25 , 100 (red) ‘ presape ¢ in. w.0.) Stainless sice! tubes strapped | (100-8)
299-W18-252/35T145 iffeventi Asheroft +/- 2.5 kPa to outside of casing; color 442
(blue) (10 in. w.c.) refers to banding on (145 )

00T 438 — Z661 Q2 ‘S 19 HOQIDD 23 10 FAS 40f Loday "Joag douvuLofiag

299-Wis-

0

| 648

e uopdenxy 10deA [10S 2AIssEd — D XIpudsddy

CPT-4F/10 (black) (-1t0+1in. wc) (10 f)
CPT-4F/25 (white) gcmw ﬁ:ﬁ 2 ; {;.25 kPa S mcbes cmplcet weing ;,-z_g N
TS O Croriimwes - | oo bandmgontie | 0B
crers e il R -
criamey [ oo [ TS B
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Table C-27. Concentrations of Contaminants Measured During Passive Seil Vapor Extraction,

October 1999 through April 2001.
| i 2| Contemtraion | Comeeacration | Coneniration | ¥ater Coneentraton
Well (ppmy) (pporv) (ppmv) (ppuu) | (ppmv)
.MaﬂmimAwngeMaﬂmumAmgeMnﬂmmAvmgeMniMmAmgeMnﬂmMmm Average
W18-6L 692 19.1 240 - 06 50.0 4.8 10.3 1.0 70,100 2,990 13,829
W18-247L 13.7 1.0 10.2 1.8 213 32 5.7 - 07 38,500 | . 3,140 11,906
W18-2521L 455 179 93 0.6 202 14 10.3 0.2 48,400 3,000 12,388

~wjuq uopaenXg 10d8A 10§ dAISSE] — O XIpUaddy

9 'A%y

0ZL00-THY




00T unf

I

100, 155 - 7661 ‘424 ‘9115 ‘121 w0qv) 2y 10 FAS 4of uoday ‘[oag souvuLOfiag

oL-D

Table C-28. Differential Pressures and Flowrates Measured During Passive Soil Vapor Extraction,

October 1999 through April 2001.
WellProbe | Maximum | Minimum | Ave A Mm ﬁmﬁfa Averageof | Average of
rage verage 3 Flows Above | Flows Above
| || | e |
(m*/min) (m*/min)
WI18-6L 1.30 -1.90 0.29 0.33 0.38 0.02 0.11 0.15
W18-6U 0.72 0.86 0.11 0.11
W18-247L 1.35 -1.87 0.32 -0.34 024 0.01 0.11 0.15
WI8-247U N/A N/A N/A N/A '
W18-252L 098 -1.44 0.19 023 0.29 0.02 0.11 0.08
W18-252U 0.78 092 0.14 0.13 '
W18-9 0.68 -0.69 0.09 0.11
W18-252SST100 0.77 0.89 0.13 0.12
W18-2528STi145 1.29 -1.80 033 | 033
W18-25285T210 1.28 177 0.32 0.32
'CPT-4F/25 0.08 -0.07 0.01 -0.01
CPT-4F/ 50 0.16 0.13 0.03 0.02
CPT-4F/ 75 0.24 -0.78 0.06 -0.24
CPT-4¥F/ 109 0.68 -0.89 0.11 0.13

* Threshold flows are as follows for FY 00: 'W18-6L = 0.03 m’/min; W18-247L = 0.05 m*>min; W18-252L = 0.04 m*/min.
b Threshold flows are as follows for FY 01: ' W18-6L = 0.04 m*/min; W18-247L = 0,09 m*/min; W18-252L = 0.02m’/min.

N/A = Data suspect

- BBq uondeNxy JodeA [0S dassed - O xipuaddy
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Table D-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During

Nonoperation of the SVE System, October 1997 Through September 1998. (6 Pages)

eje( SuLIopuoly JodBA [10S 8661 Ad — @ Xipuaddy

Differential CH2CR

Saple Location (m) Zone| Doce Time P'(i";:)“ (l?lg:') ((::prn?) (:f:;) (ppmv) (?1:::) Commeat
T9-0U5f 2 1 {81408 - - - - - - |Destroyed or not found
79-03/ 5 ft 2 1 |9r29/98 8:00 0.000 0.0 0.0 0.0 00 | 11,000 [Substituted for 79-01
79-11/58 2 1 [1ze713:55 | 0010 0.0 0.0 0.0 0.0 8,280
79-1/5% 2 1 [1noes12:08 | 0010 | 00 0.0 0.0 00 | 4860
79-11/5 ft 2 1 |129m810:16 | -0.007 0.0 0.0 0.0 00 8,170
79-11/5 ft 2 1 [226m811:44 | -0.002 0.0 0.0 0.0 0.0 7,120
79-11/5 ft 2 1 [3r4m8806 | -0.002 0.0 0.0 0.0 0.0 9,050
79-11/5 ft 2 1 l8/140810:47 | 0.017 0.0 0.0 0.0 0.0 9,830 |Analyzed on 8/15/98
79-11/5 ft 2 1 lorzom810:53 | 0.005 00 0.0 0.0 00 | 16,600 '
87-0IR/ 5 ft 2 1 |12119713:18 | -0.007 0.0 0.0 0.0 0.0 8,430
87-01R/ 5 ft 2 1 11008 14:40 | -0.012 0.0 0.0 0.0 0.0 5,050
87-01R/ 5 ft 2 1 [129m811:46 | -0.005 0.0 0.0 0.0 0.0 8,380
87-0IR/ S ft 2 1 1226/9813:01 | -0.032 00 5.0 1.4 0.0 6,940
87-01R/ 5 f¢ 2 1 [3r4m810:23 | 0.000 0.0 0.0 0.0 0.0 9,540
§7-01R/ 5 ft 2 | 1 |snaws734 | o002 | 00 il 00 | 00 | 9780 [erial destroyed, analyzed on
87-03/5 ft 2 1 |or29/0810:03 | 0.002 0.0 0.0 0.0 00 | 13,300 |Substituted for 87-01R
87-05/5 ft 2 1 81498 10:04 | 0.010 0.0 1.0 0.0 0.0 9,750 |Analyzed on 8/15/98
87-05/5 ft 2 1 [orz9m810:09 | 0.002 0.0 0.0 0.0 00 | 12,700
87-09/5 R 2 1 [12/19713:44 | -0.085 0.0 0.0 0.0 0.0 8,120
87-09/5 fi 2 1 [1/100812:00 | -0.010 0.0 00 0.0 00 | 4700
87-00/5 ft 2 1 |129m810:00 | -0.010 0.0 0.0 0.0 00 | 7,840
87-00/ 5 ft 2 1 [22em811:17 | 0007 | 00 0.0 0.0 0.0 6,360

9 "AsY
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Table D-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During
Nonoperation of the SVE System, October 1997 Through September 1998. (6 Pages)

 epe(] Bunioyuoly JodeA 110§ 8661 Xd ~ @ Xpudddy

Diﬂermtllll
e I N e e e e ] Py —
87-09/ 5 fi 2 1 [312408 7:53 0.002 0.0 0.0 0.0 00 8,970
87-09/ 5 ft 2 1 |8/14m811:227 | 0017 0.0 0.0 0.0 00 9,770 |Analyzed on 8/15/98
87-09/ 5 ft 2 1 [or29/811:17 | 0.007 1.5 0.0 0.0- 00 | 18,800
N-5/5ft 2 | 1 |usmes:s 0.127 - - - - . [Substitute for N-6; sample tube
clogged .
N-5/5 ft 2 1 |rems -0.002 . . . . . Substitute for N-6; could not puil a
sample
N-6/5 ft 2 1 |1211m71420 | -0.102 0.0 0.0 0.0 0.0 8,520
N-6/ 5 ft 2 1 [10m812:22 | 0010 - - - - —  |Sample tube clogged
N-6/5 ft 2 1 2998 | 0017 | - - - - -~ jUnable to sample
N-6/ 5 ft 2 1 [3ramsi12:25 | 0017 0.0 0.0 1.1 00 | 13,800
ICPT-13A/9 ft 3 2 [12719714:00 | -0.007 0.0 0.0 0.0 00 8270
[cPT-13A79 1 3 2 hnomsizis | -0.010 0.0 0.0 0.0 0.0 4,940
ICPT-13A79 ft 3 | 2 |ess1e3 | 0012 | 00 0.0 00 | 00 | 8260
CPT-13A/9 ft 3 2 |2260811:36 | -0.002 0.0 0.0 0.0 00 7,000
icEEaan oEeedages - pagr—4-pn-1 an-- 4 1 pa- L apwnt
CPT-13A/9 ft 3 2 l430m87:41 | -0.010 0.0 0.0 1.1 0.0 8,980
CPT-13A/9 ft 3 2 |5126/98 6:47 0.005 0.0 0.0 0.0 00 8,070
ICPT-13A/9 i 3 2 |6/29/98 7:16 0.007 00 33 0.0 00 | 13,500
CPT-13A/9 ft 3 2 |8n4ams10:s5 | 0.017 0.0 00 0.0 0.0 9,810 |Analyzed on 8/15/98
CPT-13A/9 ft 3 2 |oromg10:59 | 0.007 0.0 0.0 0.0 0.0 17,100
CPT-31/25 ft K 2 |1219714:58 | -0.022 0.0 0.0 0.0 0.0 7,900
CPT-31/25 ft 8 2 [1/10/98 14:20. | -0.100 0.0 0.0 0.0 0.0 4,980
|CPT-31/25 i 8 2 [129m811:22 | 0.000 0.0 0.0 0.0 0.0 8,760
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Table D-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During

Nonoperation of the SVE System, October 1997

Through September 1998. (6 Pages)

“e1e( BuULI0jIUOLY J0dEA [10S 8661 Ad — G XIpusddy

Differential
Sumple Location | 0| Zone| ™ Fre e v | Gy | v | opome | (ppemm Comment
lcPT-31/25 1 8 | 2 Prems12:51 | 0007 | 00 0.0 0.0 00 | 7030
CPT-31/25 8 2 |3724M9810:00 | -0.002 0.0 0.0 0.0 0.0 9,480
CPT3U28® | 8 | 2 |s14mss:si 0.007 0.0 0.0 0.0 0.0 9800 [Analyzed on 8/15/98
CPT-3U25 Rt 8 | 2 [or9mse23 | w010 | 00 0.0 0.0 00 | 12,300
CPT-32/25ft 8 [ 2 [1v1m714:26 | -0.007 0.0 0.0 0.0 0.0 8,220
|cPT32/25 1t 8 | 2 /w8430 | 0010 | 00 0.0 0.0 00 | 5430
[cPT-32/25 1 8 | 2 linoweir:1s | 0010 | 5.1 0.0 0.0 0.0 8,640
lcPT-32/25 1 8 | 2 Jorems124a | 0007 | 66 | 00 [ 00 | 00 | 6950
lcPT-32/25 £t 8 2 [3nam810:06 | -0010 9.1 0.0 0.0 1.1 9,630
CPT-32/25 ft 8 | 2 [|an4m810:16 | 0.012 00 | 12 12 0.0 9850 |Analyzed on 8/15/98
CPT-32/25 ft 8 | 2 [97299810:14 | 0.000 0.0 0.0 0.0 0.0 | 15000
CPT-7A/ 32 fi 10 | 2 [1z1w714:42 | 0010 | 00 0.0 0.0 00 | 8050
CPT-7A/ 32 ft 10 | 2 j1110814:50 | 0010 | 00 0.0 0.0 00 | 559
CPT-7A/ 321 10 | 2 [129m89:53 | 0012 19 0.0 0.0 00 | 7.830
CPT-TA/ 32 ft 10 | 2 |remsinoz | -0002 2.3 0.0 0.0 00 | 6739
ICPT-7A/32 88 10 | 2 [32498746 | -0.007 2.2 0.0 0.0 00 | 9,070
lcPT7A/ 3288 10 | 2 [{8namsia6 | 0032 14 1.0 | 00 00 | 9720 |Analyzed on 8/15/98
{crr7as328 10 | 2 joromsi2 | 0005 | 17 00 | 00 | oo | 17000 -
CPT-1IA/ 35t nm | 2 [wrisas | o012 | oo 0.0 0.0 00 | 8,19
CPT-1A/ 35 ft 1 | 2 haoosiass | 0012 | oo 0.0 0.0 00 | 5.500
CPT-1A/35 ft . 11 | 2 [29m811:40 | 0.000 0.0 0.0 0.0 0.0 8,010
CPT-1A/ 35 ft 11 2 [226/9813:08 | -0.002 0.0 0.0 0.0 0.0 6.530
CPT-1A/35 ft 1 | 2 |3pawsioas | 0000 1.2 0.0 0.0 00 | 9220
CPT-1A/35 ft 1 | 2 l4noms73s | 0017 12 0.0 0.0 00 | 8760
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Table D-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-~18/Z-12 Wellfield During
Nonoperation of the SVE System, October 1997 Through September 1998. (6 Pages)

i eyeq Supojuopy JodeA nos 8661 Ad ~ @ xwpuaddy

Differential

Smple Location. | 00 Zone| " | Premure | S0 | o | opom | opis | copam Comment
[cPT-14/35 81 11 | 2 [526/8 6:40 0.002 13 0.0 0.0 0.0 7970
|cPT-14735 1 11 | 2 |6r20/987:10 -0.020 0.0 3.5 0.0 00 | 13,100
[cPT1A/35 1t 11 | 2 |[s14m87:55 0.005 1.4 0.0 0.0 0.0 9,750 |Analyzed on 8/15/98
[cPT-1A735 12 11 | 2 loroms7:s3 0.012 1.1 0.0 0.0 00 | 10,700
[cPT-33/40 1t 12 | 2 |12z1971500 | -0.017 0.0 0.0 0.0 0.0 7,960
lcPr3340 1 12 | 2 |1nowsia04e | -0017 1.8 0.0 0.0 0.0 5,390
|cPT-33/ 40 R 12 | 2 inrsmsi11:32 | -0007 1.8 0.0 0.0 0.0 8,230
CPT-33/40 ft 12 | 2 [2269812:57 | -0.002 13 0.0 0.0 0.0 6,870
CPT-33/40 ft 12 | 2 [3r24m89:35 0.002 14 0.0 0.0 0.0 9,320
ICPT-33/40 ft 12 | 2 l814988:40 0.007 1.1 090 0.0 00 9,810 |Analyzed on 8/15/98
CPT-33/40 ft 12 | 2 [or9m89:15 -0.012 20 0.0 0.0 00 | 12,100
CPT-34/ 86 ft 26 | 2 [s14m88:12 0.000 45 2.1 1.3 0.0 9,800 {Analyzed on 8/15/98
CPT-34/86 ft 26 2 19729088:1] -0.075. 5.9 0.0 0.0 0.0 10,900
CPT-4A/91 fi 28 | 2 [8714m89:53 0050 | 69 0.0 1.1 6.5 9,770 |Analyzed on 8/15/98
CPT-4A/91 ft 28 2 |9/29/98 9:55 0105 | 7.7 0.0 0.0 55 | 13,000 |
W18-25285T/100ft § 30 | 2 [9/20/989:31 0112 | 17.8 0.0 0.0 00 | 11,400
W18-152/101 ft 31 | 2 18/14/987:44 0.005 11.1 14 0.0 0.0 9,670 |Analyzed on 8/15/98
W18-152/ 101 ft 31 | 2 |or9ms 7:43 0.072 0.0 0.0 0.0 00 | 10600
W18-167/ 106 ft 32 | 3 [8n4ms - - - - - -~ |No access
W18-167/ 106 ft 32 | 3 |oromss:se 0082 | 797 1.6, 0.0 32 | 11,200
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Table D-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During
Nonoperation of the SVE System, October 1997 Through September 1998. (6 Pages)

“eyeq Supojmopy Jode oS 8661 X4 — d xXtpusddy

Differential

sompeLocaton | 2| Semmle e | OO | SO | MEK | C2CH | e | commen
CPT-4F/ 109 ft 33 | 2 [814989:41 0.040 6.3 2.6 1.0 12 | 9,790 |Analyzed on 8/15/98
|CPT-4F/ 109 ft 33 | 2 [o9m8943 | 0070 | 138 [ 00 0.0 00 | 12,500
W18-174/ 117 ft 36 | 3 {81498 - - ~ - - —  |Not in service
W18-174/ 117 ft 36 | 3 [orzom8 - - - - - --  |Not in service
W18-15817 120 ft 36 | 3 [8/1498 - - - - ~ —  |Noaccess
W18-158L/ 120 ft 36 | 3 |oomgs47 | 0082 | 1430 | 00 77 | 1650 | 11,100
W18-249/130® - | 39 | 3 [8/14/98 ~ - ~ - - —  |Notin service
W18-249/ 130 39 | 3 |or2998833 | 0095 | 204 | 20 1t 48 | 10900
W18-248/ 131 ft 40 | 3 [sn14m811:20 | 0.072 7.1 22 0.0 00 | 9810 |Analyzed on 8/15/98
W18-248/ 131 ft 40 | 3 foomsi:iz | 0075 | 863 | 23 | 00 15 | 14,300 |
W18-7/ 197 ft 60 | 6 127197 - - - - .- |Not in service
W18-7/ 197 fi 60 | 6 |1/109814:45 | 0095 | 126 | 00 0.0 00 | 6180
W18-7/ 197 ft 60 | 6 129981009 | 0767 | 144 | 00 0.0 00 | 8130
W18-7/ 197 ft 60 | 6 226081125 | 0516 | 157 | 00 0.0 15 | 6580 |
W18-7/ 197 ft 60 | 6 |2260811:25 [ 0516 | 157 | 00 0.0 15 6,550 |Duplicate
W18-7/ 197 ft 60 | 6 |324m87:59 | 0144 | 158 | 00 0.0 15 9,020
W18-7/ 197 ft 60 | 6 [8n4m811:09 [ 0035 0.0 2.3 12 00 | 9710 |Analyzed on 8/15/98
W18-7/ 197 ft 60 | 6 1o/209811:06 | 0192 [ 173 | 00 .| 00 00 | 14500 |
W18-7/ 197 ft 60 | 6 [or29/m811:06 | -0.192 | 172 12 0.0 00 | 14,400 |Duplicate
W18-12/ 198 ft 60 | 6 [8149812:50 | 0.391 12 2.3 1.0 20 | 9,730 |Analyzed on 8/15/98
W18-12/ 198 f 60 | 6 [on9m810:31 | 0214 | 38 0.0 0.0 9.0 | 12200
'W18-6L/ 208 fi 63 6 |12/197 - -- - - . .- Not in service
W18-6L/ 208 fi 63 | 6 |1710/9813:50 | 0139 | 240 | 00 0.0 20 | 4,700
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g § Table D-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During
g g Nonoperation of the SVE System, October 1997 Through September 1998. (6 Pages)
Differential
o Depth Sample CCH | CHCB | MEK | CH2CI2 | Water
> Sample Location | (m bgs)| 22| Date Time | PE2x® | (ppmw) | (ppev) | @pwv) | pmm) | ppume) Comument
2 W18-6L/ 208 ft 63 6 (120098 11:05 0.687 25.8 0.0 0.0 19 8,350
§ W18-6L/ 208 ft 63 6 [2260812:30 | -0.456 31.3 1.0 0.0 12 6,830
? Sampling tube removed, SVE
E wellhead adapter installed prior to
5 W18-61/ 208 ft 63 | 6 Prassroar | o167 | oo | 31 | 23 | 16 | 9ss0 mﬂ‘gmmf“mﬂ
3§ l atmosphere for wellhead assembly
ol | : changeout.
g' W18-6L/ 208 ft 63 6 {8/14/9810:36 | 0252 43 1.6 0.0 00 | 9560 |Analyzed on8/15/98
g ‘W18-6L7 208 fit 63 6 |8/1498 10:36 0,252 42 1.6 0.0 0.0 9,560 [Duplicate; analyzed on 8/15/98
<] W18-6L/208 f1 63 6 19/29/98 10:21 0.214 14.5 1.0 0.0 22 12,600
Es Note: Concentrations recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.
o -- =nodata
b~ bgs = below ground surface
8 CCl4 = carbon tetrachloride
i ;
wl CHCB = chloroform
g MEK = methylethyl ketone

|
i
|
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Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation
of the SVE System, October 1997 Through September 1998. (8 Pages)

ey Suuo)uojy JodeA NI0S 8661 Ad — d xrpusddy

Differential ‘

Sample Location | O*b% [Zone| 1 a™Ti,, e o) | (| opmm o | (oo Comment
86-06/ S ft 2 1 [1271971207 | -0.005 0.0 0.0 00 00 | 7340
86-06/5 ft 2 1 [1110/98 9:08 -0.010 0.0 0.0 00 00 | 4,150
86-06/ 5 ft 2 1 |1729/98 8:20 0.005 0.0 0.0 0.0 0.0 | 7.300
86-06/ 5 ft 2 1 |2/26/98 8:42 0,010 0.0 0.0 0.0 00 | 5460
86-06/S R 2 | 1 {3240813:00 | 0.007 00 | 00 0.0 00 {11,000
86-06/ 5 fi- 2. 1 1 |430m811:06 0.002 0.0 0.0 00 | .00 }J13100]
86-06/5H 2 {1 [5R6m89:10 0.005 0.0 0.0 00 00 | 8410
86-06/ 5t 2 |1 |en29m811:42 0.010 0.0 00 { .00 | 16 |23800
94-00/ 5 ft 2 1 {1219712:35 | -0.007 13 | 00 00. | 00 | 7460
94-09/ 5 ft 2 | 1 |1nomws9:22 -0.012 00 .| 00 00 | oo | 4110
94-09/ 5 ft 2 | 1 |i2om8 840 -0.007 0.0 0.0 0.0 00 | 7340
94-09/ 5 &t 2 1 [2r26989:02 0.007 1.3 00 | 00 00 | 5720
9400/ 5 ft 2 1 [34m811:51 | 0.002 0.0 0.0 0.0 00 | 10,600
94-09/ 5 fi 2 |1 |asemsil:12 | 0007 0.0 0.0 0.0 00 | 13,500
94-09/ 5 ft 2 1 |[sr26989:17 -0.002 0.0 0.0 0.0 00 | 8510
04-00/ 5t 2 1 16729089:23 | 0.007 0.0 22 0.0 00 | 20,000
94-09/ 5 ft 2 | 1 [sn4ms12:08 0.017 0.0 13 0.0 00 | 9750 {Analyzed on 8/15/98
94-09/ 5 ft 2 | 1 loromssiias | 0.007 0.0 15 0.0 00 | 21200
95-11/5 ft 2 1 |12e712:57 | -0.007 0.0 0.0 0.0 00 | 7,730
95-11/5ft . 2 1 [1noms810:07 | -0.010 0.0 0.0 0.0 00 | 4,140
95-11/5 ft 2 1 172998 9:08 0.000 0.0 0.0 0.0 00 | 7,360
95-11/5 ft 2 1 prems10:22 | -0.005 0.0 0.0 00 00 | 6040
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Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoper#tion
of the SVE System, October 1997 Through September 1998. (8 Pages)

vje( unojuoly JodeA 10§ 8661 X4 — d xpuaddy

Y
i
3 Differential! iy | cHOB | MEK |CH2CR| Water
E Sample Location (m) Zone| | Sewpe Pran:.;-e oo | Gy | Gomy ‘(::‘:m) Pakaat Comment
g 95-11/5 ft 2 | 1 [324m827 | 0000 | 12 [ 00 | 00 | oo |10000
S 95-11/5 ft 2 | 1 |asonsooe 0005 | 00 | oo [ oo | o0 [970
A 95-11/5 ft 2 | 1 |snems7:36 0.002 21 | 00 00 | 00 | 8440
§ 95-11/5 ft 2 | 1 |enomsr:s0 0.008 18 | t4a | o0 | oo [1530
F 95-12/5 2 |1 [ivwrizi0 | 0007 | 00 | o0 | oo | oo [7e00
o 95-12/5 ft 2 | 1 [nowsias | o010 [ 00 | o0 | 00 | oo | 4390
g 95-12/ 5 ft 2 | 1 [ioms907 | 0010 [ 00 [ 00 [ oo | oo | 7380
& 95-12/5 f 2 |1 [226m810:27 | 0005 | 00 [ 00 | 00 | 00 | 6030
@ 95-12/5 ft 2 |1 prawsiie [ o000 | 0o [ 00 | 00 | 13 [osso
| s 2 | 1 |430M8825 | 002 | 14 | 00 | 00 | 13 | 9240
> 95-12/5 & 2 |1 [snems720 | 0042 | 15 | 00 | 00 | oo | 8400
8 95-12/5 fi 2 | 1 |6nom874s 0.000 12 | 22 00 | 00 |16000
. CPT-16/ 10 R 3 | 2 hwrreso | 0100 | 00 | 00 | o0 [ oo | 7980
3 CPT-16/ 10 ft 3 [ 2 [owse:32 | 0020 | 00 | 00 | 00 | 00 | 4200
81 lpramion. | 3 | 2 lyoomssss | o0 | 00 | 00 | 00 | oo | 7300}
CPT-16/ 10 ft 3 | 2 [226M89:00 | 0017 | 00 | 00 | 00 | 00 | 5770
CPT-16/ 10 ft 3 | 2 [proamsi46 | o012 | 00 | 00 | 00 | 00 |11,100
CPT-16/ 10 ft 3 [ 2 |asomwsio4r | 0002 | 00 | 00 | oo | oo 12700
CPT-16/ 10 ft 3 | 2 [sr6mssa0 0007 | 00 | 00 | 00 | 00 | 8340
CPT-16/ 10 ft 3 | 2 |w29ms9:i 0002 | 00 | 00 | 00 | 00 |16400
CPT-17/ 10 ft 3 | 2 [izimr13a7 | 000s | o0 | 00 | 00 [ oo [ 7750
[cpT-17/1012 3 [ 2 [nnowstiz | 0010 [ 00 [ 00 | 00 [ oo [ as00
CPT-17/ 10 ft 3 [ 2 [womso22 | 0020 [ 00 | 00 | 00 | oo [ 7660
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Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation

of the SVE System, October 1997 Through September 1998. (8 Pages)

gye( Surioyuoy JodeA [{OS 8661 Ad — (@ XIpuaddy

T ’ Differential ’

Semple Location | o3 Zone 1o T, i oponn) | ppean) | opom | ppmm | opum) Comment
CPT-17/10 it 3 | 2 |rewsi1033 | -0.002 00 | oo 0.0 14 | 6430
CPT-17/ 10t - 3 | 2 [smamsini3 | 0.005 12 | 00 0.0 15 | 10,400
CPTA7/10R - | 3 | 2 |4398821 | 0002 | 36 | 00 | 00 | 18 | 970
CPT-110ft - | 3. .{ .2 {52698 7:17 0.005 42 1.1 0.0 00 | 8320
[cPT177 108 3 | 2 |somsT4l -0.002 4.1 10 0.0 00 | 14,900
CPT-18/ 15 ft 5 2 h21/713:04 | -0.007 0.0 0.0 00 | 00 | 7830
cPT-18/15t | 5 | 2 Juiomsio0 | 0010 | 00 | 00 0.0 00 | 432
lcPT-18/158 5 | 2 [u129m89:03 0.002 00 | 00 0.0 00 | 7510 |
[cPT-18/ 15 8¢ 5 | 2 lemsi018 | -0.007 00 | 00 | o0 00 | 5800 |
CPT-18/ 15 1t 5 | 2 jazamsi1:30 | 0005 o0 | 00 | o0 00 | 10,600
CPT-18/ 15 ft 5 | 2 |430m89:06 0.005 1.0 | 00 0.0 00 | 9.470
ICPT-18/ 15 f8 5 | 2 {5r26m87:31 0.012 43 | 00 0.0 00 | 8410
|cPT-18/ 151 5 2 /98 7:56 0.000 6.5 17 0.0 00 | 14900
[cPT-28/ 408 12 |2 hzwwr133z | o010 | 170 | 00 0.0 00 | 7970
(cPT-28/4908 12 | 2 finows11:48 | 0012 | 191 | 00 0.0 00 | 459%
CPT-28/ 40 R 12 | 2 [1/29/989:38 0040 | 216 | 00 0.0 00 | 7,810
CPT-28/ 400 12 | 2 |i29m8938 0040 | 218 | 00 0.0 00 | 7.820 |Duplicate
CPT-28/ 401t 12 | 2 |[22ems1050 | 0010 | 192 | 00 0.0 14 | 6250
|CPT-28740 1 12 | 2 j3namsiz40 | 0032 17 | oo | oo | oo |13700
[cPT28/ 408 12 | 2 [430m87:50 0035 | 133 | o0 0.0 00 | 8490
CPT-21A/ 45 ft 14 | 2 ilzw7132s | 0022 | 185 | 00 0.0 14 | 8,040
CPT-21A/ 45/t 14 | 2 [1m811:40 | 0010 | 305 | 00 0.0 20 | 4,600
CPT-21A/ 45 fi 14 | 2 [12008929 0027 | 3711 | o0 0.0 19 | 7750
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Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Welifield During Nonoperation
of the SVE System, October 1997 Through September 1998. (8 Pages)

o1-a

>

g

E
Sample Location | 0 V00 (Zome) 1 "o, i (opeem) | ppumn | (pprme | ppanm | openy Comment o
CPT-21A/45ft | 14 | 2 |226981040 | 0037 | 215 | 00 | 00 | 15 | 6370 :'3
CPT-2IA/45ft | 14 | 2 |3249811:06 | 0042 | 429 | 00 | 00 | 22 | 10900 =
CPT-21A/45f | 14 | 2 |3249811:06 | 0042 | 430 | 00 | 00 | 23 | 11,000 [Duplicate V3
CPT-21A/45Rt | 14 | 2 |430m88:11 | 0045 | 414 | 00 | 00 | 26 | 9.140 ot
CPT-2IA/45ft | 14 | 2 |56m8707 | 0057 | 527 | 13 | 00 | 21 | 8270 §
lcpT21a7450t | 14 | 2 698733 | 0067 | 337 | 21 | 00 | 10 |14700 <
CPT-28/ 60 ft 18 | 2 [s26M8652 | 0015 | 13 | 00 | 00 | 00 | 8100 |Substituted for CPT-28/40 ft g
CPT-28/ 60 ft 18 | 2 |629987:23 | 0012 | 00 | 33 | 00 | 00 | 14900 |Substituted for CPT-28/40 ft | %
CPT-28/ 60 ft 18 | 2 lsnemsiise | 0027 13 | 00 | 00 | 00 | o750 [Subsunedfor CPT-2840 T analyzed S
CPT-28/ 60 18 | 2 9729M81128 | 0000 | 15 | 00 | 00 | 00 | 17.400 |Substituted for CPT-28/40 ft S
[cPT-oas60 1t 18 | 2 12171225 | 0012 | 358 | 00 | 00 | 23 | 7.310 E
CPT-9AI 60 R 18 | 2 [12aM712:35 | 0012 | 358 | 00 | 00 | 26 | 7,300 [Dupticare =
CPT-9A/ 60 ft i8 | 2 (/1081500 | 0040 | 375 | 00 | 00 | 21 | 5580 5
lcProacon. | 18 | 2 |viomsiseo.] 064 | 379 | 0o | 00 | 24 | 5620 iDuplicate :
I ] 2 30 | 0010 | 301 | 00 | 00 | 23 [ 73 o
CPT-9A/ 60 ft 18 | 2 [2698854 | 0052 | 409 | o0 | 00 | 28 | 5510
CPT-9A/ 60 ft 18 | 2 |324m812:03 | 0037 | 389 | 00 | 00 | 26 | 11000
[cPT-9a/ 60 ft 18 | 2 |[4309811:19 | 0007 | 391 | 00 | 00 | 23 |13.700
CPT-9A/ 60 ft 18 | 2 [5/26/989:24 | 0065 | 388 | 00 | 00 | 37 | 8360 o
CPT-SA/ 60 ft 18 | 2 |6/29/989:30 | 0000 | 380 | 13 | 00 | 18 |20200 S =
CPT-9A/ 60 ft 18 | 2 814981220 | 0080 | 304 | 00 | 00 | 22 | 9.660 |Analyzed on 8/15/98 >3
CPT-9A/ 60 ft 18 | 2 [o9m811:41 | 0007 | 411 | 00 | 00 | 1o |17,700 8
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Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation

of the SVE System, October 1997 Through September 1998. (8 Pages)

Differential s
Location | PPt 1700, _ Sampte  |7p ccu | cacB | MER |cH2cr2| Water |
Sample (m bgs) | Date Time &Pa) (ppmv) | (ppmv) | (ppmxv) | (ppmrv) | (ppmav) Co
CPT-24/ 01 21 | 2 (430981028 | 0005 | 18 | 00 | 00 | 00 | 13,800 [Substituted for CPT-24/95
[CPT-24/ 70 1 21 | 2 [5/26987:42 0.112 32 | 00 | 00 17 | 8420 [Substituted for CPT-24/95 ft
CPT24/ 70 | 21 | 2 |w2om8804 | 0060 | 29 | 00 | 00 | 00 [ 15400 [Substitued for CPT-24/95 ft
wisszgsn | 25 | 2 jwsossiost | 0007 | 00 | 00 | 0o | 00 13000 [Sameiediom s tead without mbing
R RIR ] Sampled from wellhead without tubing
W15-82/ 83 ft 25 | 2 |snemss:so 0.137 55 | 00 | oo | 55 |saso | erRe e
] Sampled from we without tubi
W15.82/83 ft 25 | 2 |ezoms11:33 | 0015 00 | oo | oo | 23 |1o000 [ TR pm“"“d tubing
[cPT21a786% | 26 | 2 |asomssas | 0087 | 1690 | 15 | 00 | 31 | 920
CPT2IA/86R | 26 | 2 |s6m87:12 o115 | 1680 ] 00 | 00 | 36 | 8230
CPT-21A/86R | 26 | 2 |629m8736 | 0127 | 2060 | 75 | 27 | 31 [14500
W15-95/ 86 ft 26 | 2 laswosous | 0022 | 19 | 0o | 00 | 00 | 12000 [Sampled from welthead without tubing
|after 3-minute purge
W15.95/86 - 26 | 2 |spemssal 0144 | 150 | o0 | o0 15 | 8520 f;;";_m wellbead without tubing
. Sampled from wellhead without tubing
wisssisen | 26 | 2 jenmsas | o5 | 153 | 17 | 00 | 00 | 19000 [ e MT L
CPT-28/87 ft 27 | 2 |aswoss0s | 0087 | 2290 | 16 | 00 | 24 | 9050
CPT28/87TR | 27 | 2 |526M87:00 0110 | 2290 | 18 | 00 17 | 8160
CPT-28/87 ft 27 | 2 |629%8726 | 0130 | 2300 | 28 | 00 13 | 14,500
CPT-9A/91 ft 28 | 2 |[430088124 | 0002 | 276 | 00 | 00 19 | 10,500
CPT-9A/91 ft 28 | 2 [5726/989:29 0067 | 345 | 00 | 00 | 32 | 819
CPT-9A/91 ft 28 | 2 [6/20089:35 | 0045 | 336 | 00 | 00 17 | 15.800
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Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation
of the SVE System, October 1997 Through September 1998. (8 Pages)

AL

- ©yeq Supoyuoy Jode [io§ 8661 Xd — (@ Xpuaddy

Differential
Depth Sample ccu | cHCB | MER |cH2cm2| Water
Sample Location | 3 ) |Zove| 1\ote Time | o | @emv) | @puw) | @puw) | @pm) | (ppen) Comment
wis218w/106ft | 32 | 3 |4somsioes | o080 00 | 00 00 -| 11 | 12,900 [Sampled from wellhead without tubing
after 3-minute purge
wis218U7 1068t | 32 | 3 |430m810:0 | 0.080 00 | o0 0.0 00 | 12,400 [Sampled from wellhead without tubing
after 10-minute purge
. . Sampled from wellhead without tubing
Wis-218U/ 1061t | 32 | 3 |526/8 8:06 0.229 00 | o0 00 | 00 | 8300 [FoES PO v
g . — Sampled from wellhead without tubing
wis218071068 | 32 | 3 |srems s 0229 00 | o0 00 | 00 [ 8270 |ShpIed fom welhe
wis-218U7106 8| 32 | 3 |60m8 836 027 | o0 | 19 00 | 00 | 18,000 [S2mpled from wellhead without tubing
after 3-minute purge
wis-223/ 1108 | 34 | 3 lanossioz | o010 00 | 00 | 00 | 00 | 15000 [Sampledfrom wellthead without wbing
after 3-minute purge
wis-22110ft | 34 | 3 [snems7ss 0.154 22 | 00 | 00 | o0 | 8340 mws_ from pmwse
. » D 0. Sampled from welthead without tubing
wis2y 1ot | 34 | 3 |eomssas 0085 | 00 | 00 | oo [ oo | 12900 Sempledfrom we
PP BUVEN [ e I IS R | P NP —
) _ Sampled from wellhead without tubing
wis214e | 35 | 3 |anwessse 0057 | 188 | 00 | 00 [ oo | sss [Smeleds
oo @ Sampled from wellhead without tubing
wis2177 1148 | 35 | 3 |amomss:se 0057 | 254 | 10 | 0o | oo | a7 [Sampledfom
WIS-217/ 114t | 35 | 3 |s/26m87:25 0174 | 6300 | 52 00 | 00 | 8480 |Tubing installed 5/19/98
WIS217/ 114t | 35 | 3 |5726/987:25 0174 | 4580 | 53 0.0 14 | 8480 [Duplicate
WIS2177 1141t | 35 | 3 |6/295987:50 0157 | 5040 | 42 | o0 12 | 14,400
lcPT20/ 1181 36 | 3 |430989:30 0080 | 377 | 16 16 | 29 | 10200

9 "A9Y
02L00-THYE
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Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation

of the SVE System, October 1997 Through September 1998. (8 Pages)

100Z 435 — Z661 *q2d ‘238 "33 L 04D ays 10 FAS 40f uoday “Ipag aouvuLIOfia ]
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~ejeq Supoyuoly J0deA 1108 8661 Ad - A XIPULddY

9 'Ad

0TL00THY

Differential

Sample Locaton | ¢ T Zone! 1 ine e (ppae) | Gy | opu) | Cpan | opemm Comment
CPT-24/ 118 ft 36 | 3 {4/30/989:30 -0.080 38.0 1.7 1.6 26 | 9,710 [Duplicate
CPT-24/ 118 ft 36 | 3 [526/987:48 0.224 365 | 00 0.0 27 | 842

CPT-24/ 118 ft 36 | 3 |6/29/988:08 0172 31.5 1.8 12 30 | 15700 ,
CPT-24/ 118 ft 36 | 3 |6/29/988:08 0.172 37.8 19 1.4 2.3 | 15,700 {Duplicate
W15-9L/ 176 ft 53 | 6 122107 - - - - - - |Not in service
W15-9L/ 176 ft 53 | 6 |110M815:10 0.050 133 | 00 0.0 13 | 5.680

WI5-9L/ 176 £t 53 6 (172998 - = - - - - |Unable to sample; radiological concern
W15-9L/ 176 ft s3 | 6 [2/5/988:00 -0.740 146 | 00 0.0 13 | 7940

WISOL/ 1768t |- 53 | 6 [2/5/88:00 -0.740 146 | 00 0.0 1.1 | 7,970 |Duplicate
W15-9L/ 176 ft 53 | 6 |2/26/989:34 0.543 8.7 0.0 0.0 12 | 5810

W15-9L/ 176 ft 53 | 6 |3724/9811:35 0204 146 | 00 0.0 1.7 | 9,780

W15-9L/ 176 ft 53 | 6 [4/30:989:52 0.092 140 | 00 0.0 1.6 {10900

W15-9L/ 176 ft 53 | 6 {5/26/088:27 0.254 150 | 00 0.0 24 | 8420

W15-9L/ 176 ft 53 | 6 l6r29/88:51 0249 8.6 2.0 0.0 00 | 18800
W15-216L/ 180 ft | * 55 5 197 - - - - - - ' |Notin service
W15-2161/ 180t | 55 | 5 [1/10/98 8:54 -0.095 141 | 00 0.0 00 | 4,190
Wis-216/180f | 55 | 5 [1/29M8 8:11 0.177 15.5 0.0 0.0 00 | 7380
WI5.216L/180ft | S5 | 5 [2/26/988:33 0.568 150 | 00 0.0 12 | 5630
W15-216L/180ft | 55 | 5 |3/24/98 12:52 0291 173 | 00 0.0 00 | 13.400
Wi5-2161/180ft | 55 | 5 |4/30811:00 0.012 15.0 L1 1.0 00 | 14,100
WI15-216L/180ft | 55 | 5 |5/26/98 8:59 0.120 153 | 00 0.0 16 | 8480
[wis216/1800t | ss | 5 [ezoms11:38 | 0012 128 | 34 19 41 | 21,500

W15-6L/ 182 ft 55 | 6 {12197 - - - - - - |Not in service




Table D-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation
of the SVE System, October 1997 Through September 1998. (8 Pages)

Differential
Depth Sample CCM | CHCB | MEK |CH2CE2| Water o
(mbgs)| ™| Date Time | PUT® | (ppaw) | (ppou) | @pruv) | (ppuv) | pmv) Comment

T00T anf

g wdeg ~ 7661 ‘924 ‘1S 131 U0QIDD 1 1w FAS +0f Loday “(pag soupuuofiagd

|

Sample Location

W15-6L/ 182 ft 55 1/10/98 9:52 -0.067 15.2 0.0 0.0 19 5,620
W15-6L/ 182 ft 35 1/29/98 8:53 0.807 16.1 0.0 0.0 22 7,490
W15-6L/ 182 fi 55 2/26/98 9:20 -0.545 16.1 0.0 0.0 28 5,860

W15-6L/ 182 ft 55
wis6L/182ft | 55

3/24/98 11:40 0.214 163 0.0 0.0 20 11,100
4/30098 10:36 0.095 164 0.0 0.0 23 14,400
Wis-6L7 182 fi 55 5/26/98 8:34 . 0252 17.8 0.0 0.0 22 8,470
W15-6L/ 182 ft 55 6/29/98 857 -0.252 17.6 1.6 0.0 25 18,200

Note: Concentrations recorded in this table as 0.0 ppmv were measured a3 <1.0 ppmv.
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Appendix D - FY 1998 Soil Vapor Monitoring Data Rev. 6
Table D-3. Carbon Tetrachloride Concentration Standard
Analyses, October 1997 Through September 1998.

Carbon Carbon

('I:‘:trlchlodde Tetrachleride Date Time B&K Serial

ncentration | Concentration Analyzed | Analyzed Nomber

Standard Analyzed

_(ppmv) (ppmv)
27.6 24.9 12/01/97 15:32 1747619
27.6 243 01/10/98 15:29 1747619
27.6 24.0 01/29/98 12:40 1747619
27.6 24.1 02/05/98 8:36 1747619
27.6 25.2 02/26/98 14:04 1747619
27.6 239 03/25/98 9:32 1747619
27.6 24.6 04/30/98 11:54 1747619
27.6 233 05/26/98 15:57 1732828
27.6 23.2 06/29/98 9:56 1732828
25.5 24.6 08/14/98 7:19 1715232
25.5 25.5 08/14/98 8:08 1715232
25.5 254 09/29/98 11:59 1715232
254 09/29/98 12:55 1715232

25.5

Performance Eval. Report for SVE at-the Carbon Tet. Site, Feb. 1992 — Sept. 2001

June 2002
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Appendix D — FY 1998 Soil Vapor Monitoring Data

BHI-00720

Rev. 6
Table D-4. Blank Analyses®, October 1997 ThroughSeptember 1998.
Sample [ o o ot | Sample | CCM CHCI3 (mx CH2CL2 | Water
Location Time (ppmv) | (ppmv) v) { (ppmv) | (ppmv)
| Blank 12/01/97 15:30 0.0 0.0 10.0 0.0 6,810
Blank 12/01/97 16:19 0.0 0.0 0.0 0.0 7,200
Blank 01/10/98 15:25 0.0 0.0 0.0 0.0 5,000
Blank 01/10/98 16:21 0.0 0.0 0.0 0.0 4,020
Blank 01/29/98 12:38 0.0 0.0 0.0 0.0 7,300
Blank 01/29/98 13:36 0.0 0.0 0.0 0.0 8,160
Blank 02/05/98 '8:34 0.0 0.0 0.0 0.0 7,850
Blank 02/05/98 8:42 0.0 0.0 0.0 0.0 8,050
Blank 02/26/98 14:02 0.0 0.0 0.0 0.0 5,720
Blank 02/26/98 14:56 0.0 0.0 .0 0.0 5,080
Blank 03/24/98 13:05 0.0 0.0 0.0 0.0 8,190
Blank 03/24/98 14:01 0.0 0.0 0.0 0.0 7,770
Blank 04/30/98 11:52 0.0 0.0 0.0 0.0 11,700
Blank 04/30/98 12:52 0.0 0.0 00 |. 00 8,320
Blank 05/26/98 15:59 0.0 1.5 0.0 0.0 8,970
Blank 05/26/98 16:57 0.0 0.0 0.0 0.0 8,510
Blank 06/29/98 9:53 0.0 0.0 0.0 0.0 8,790
Blank 06/29/98 10:44 0.0 0.0 0.0 0.0 11,700
Blank 06/29/98 11:53 0.0 0.0 0.0 0.0 9,180
Blank 06/29/98 12:01 0.0 0.0 0.0 0.0 11,000
Blank 08/14/98 7:20 0.0 0.0 0.0 0.0 9,100
Blank |  08/14/98 8:10 0.0 0.0 0.0 0.0 10,500
Blank 09/29/98 11:57 0.0 0.0 0.0 00 9,480
Blank 09/29/98 - 12:57 0.0 0.0 0.0 0.0 9,470

Note: Concentrations recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.
* Analyses of the vapor headspace in blank samples of deionized water.
CC14 = carbon tetrachloride
CHC13 = chloroform

MEK = methylethyl ketone

CH2CI2 = methylene chloride

Performance Eval. Report for SVE at the Carbon Tet. Site,

June 2002
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APPENDIX E

FISCAL YEAR 1999 SOIL VAPOR MONITORING DATA

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. 2001
June 2002
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

Differential

Sample Location | b0 Zome| 1, R0 | sy (opam)| (opaue | poaw)| Copae) | opome) Comment @
7903/5ft 2 1 [426/1999836 | -0.002 00 | 00 | 00 [ 00 [ 5400
79-03/S it 2 1 |[5/25/19998:03 | 0.005 00 | 00 | 00 [ o0 {9910
79-03/5 & 2 1 {628/19997:44 |  0.002 00 | 00 | 00 | 00 |10400
79-06/5ft 2 | 1 [11/519988:30 | -0.025 00 | 00 | 0o | 00 [13400
7906/ 5 ft. 2 1 124171998 8:07 | -0.090 00 | 00 | 00 | 00 | 7490
79-06/58 2 |1 121311998 8:05] -0.110 00 | 00 | 00 | 00 | 9080
79-06/ 5 ft 2 1 |126/19997:51 | -0.057 00 { 00 | 00 | 00 | 5880
79-06/ 5 ft 2 1 [2/23/19999:09 | -0.007 12 | 00 | 00 | 00 |79%
79-06/5ft 2 1 (3221999839 | 0.002 00 | 00 | 00 | 00 {8680
7906/ 5 ft 2 1 14/26/1999 10:38{  0.002 00 | 00 | 00 | 00 |7210
79-06/ 5 fr 2 1 {5/25/19999:40 | 0.005 14 | 00 | 00 | 00 |10400
79-06/ 5 ft 2 | 1 )62819999:14 | 0.005 12 | 00 | 00 | 00 13,000
79-11/5ft 2 1 {11/5/19989:02 | 0.000 28 | 00 | 00 | 00 [13,000
79-11/5 ft 2 1 {121/1998 838 | -0.005 00 [ 00 | 00 | 00 | 7610
79-1U5 ft 2 1 (123171998 8:23] -0.005 29 | 00 | 00 | 00 |[9040
79-11/5 Rt 2 1 [126/19998:17 | 0.015 19 { 00 | 00 | 00 | 6010
79-1/5 1t 2 1 [2/23/19999:30 |  0.000 16 | 00 | 00 | 00 |8210
79-11/5 ft 2 1 {322/19999:30 | 0.005 2.5 00 | 00 | 00 |953
79-11/5ft 2 1 426/1999 11:04} 0057 1.5 00 | 00 | 00 | 8100
79-1/5 ft 2 | 1 |s,2s571999 11:00] 0.005 14 | 00 | 00 | 00 |14,500
79-11/5 ft 2 1 [6/28/19999:32 |  0.005 00 | 00 | 00 | 00 |14,600
87-05/5 ft 2 1 4261999 10:48] 0.005 10| 00 | 00 | 00 |7670
87-05/5 ft 2 1 |5/25/1999 10:47]  -0.005 10 | 00 | 00 | 00 |12,300
87-05/5 ft 2 1 [6/28/19999:25 | 0.002 00 | 00 { 00 [ 00 |[13,600
87-00/5 ft 2 1 111571998920 |  0.000 00 | 00 | 00 [ o0 [12900

- eje( Supioyuoy 10deA 10§ 6661 XA — A xtpusddy
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During

Nonoperation of the SVE Syswm, October 1998 Through September 1999. (8 Pages)

| | Differentlal| .oy | cHOB | MEK |CH2CR]| Water C
Sample Location (m)r Zome! Daty T Py | @) (g | @po)| opuen) | @paam Comment *
87-09/5ft 2 1 121171998 9:11 0.000 00 | 00 | 00 | 00 | 7770
87-09/5ft 2 1 123171998 8:46| -0.010 1.1 00 | 00 { 00 |B870
87-09/5 ft 2 1 |126/19998:45 | 0015 00 | 00 | 00 | 00 | 6,100
87-09/5 ft 2 1 (212371999949 | 0.002 00 | 00 | 00 { 00 | 8380
87-09/5 ft 2 1 |322/19999:55 | -0.115 12 0.0 0.0 00 | 9,890
37-09/5 ft 2 1 [426/1999 11:26|  0.002 26 | 00 | 00 { 00 |879
87-09/5 ft 2 1 |5/25/1999 11:20|  0.045 24 | 00 | 00 { 00 [19,800
37-09/5 1t 2 1 |6/28/19999:53 |  0.005 23 00 | 00 | 00 16,000
|CPT-13A79 & 3 2 |4/26/1999 11:10|  0.010 00 | 00 | 00 | 00 |B8040
[cPT-13A79 88 3 2 [525/199911:04] 0005 | 1.0 | 00 | 00 { 00 |13700
CPT-13A/9-8 - 3 2 (6281990 9:37- 0007+ 0.0 00 - 00 | 00 {12200
CPT-31/25ft 8 | 2 l4n699910:15] 0002 | 00 | 00 | 00 | 00 |e6380
|CPT-31/25 ft 8 2 {5/25/19998:52 | 0002 | 00 | 00 | 00 | 00 [10,600}

8 2 |6/28/1999826 |  0.000 00 | 00 | 00 | 00 |10800
e 2 s | oo | 10 ] 11 o | on [izso0l
8 2 [12v119988:15 | 0015 2.1 00 [ 00 | 00 | 749

8ot 2 HNHANR o 4 524 O 005 00 - 390+
8 2 |126/19998:02 | -0.020 70 | 00 | 00 | 00 | 5660
8 2 [223/19999:15 | 0.000 74 | 00 | 00 | 00 |8150
8 2 [3122119998:46 | 0.005 8.3 00 | 00 | 00 |8950
8 | 2 |426/199910:43] 0.000 100 00 | 00| 00 | 7770
8 2 [5/25/19999:45 | -0.002 9.1 00 | 00 | 00 |11,400
8 2 |628/19999:20 | 0.007 84 | 00 | 00 | 00 |[12200
9 2 |11/5/19988:04 | -0.002 0.0 1.1 00 | 00 [12,600
9 2 21/1998746 | -0.005 00 | 00 | 00 | 00 | 7410
9 2 (123171998 7:47|  -0.007 00 { 00 | 00 | 00 | 8860

vje( Suniojmoy JodBA [0S 6661 A4 — A xipuaddy
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

9 A%y

Differential
Sample Location | 000 Zone e e e (ppanm)| @pn |opeam)| opm) |opam) Comment IS
CPT-30/ 28 ft 9 2 |1/26/1999 7:35 0.022 0.0 0.0 0.0 00 | 5640

CPT-3W/28 ft 9 | 2 {2319998:52 | 0010 00 | 00 | 00 [ o0 | 792

CPT-30/28 ft 9 2 [3/22719998:23 | -0.139 00 | 00 § 00 00 | 8,720

CPT-30/ 28 ft 9 2 {4126/1999 10:02| -0.189 32 00 | 00 0.0 | 6,59

CPT-30¢ 28 ft 9 | 2 [525/19998:39 | -0.005 00 | 00 [ 00 { 00 [10300]

CPT-30/ 28 ft 9 | 2 |e28/19998:10 | -0.005 00 | o0 | 00 | 00 [10600]|

CPT-TA/ 32t 10 | 2 [11/519989:43 | -0.005 1.7 ( 00 [ 06 | 00 [13,300

CPT-7A/ 32 ft 10 | 2 [1221719989:17 | 0.000 24 [ 00 | 00 | oo |79%

CPT-TA/ 32 ft 10 | 2 [1231/19988:51 -0.025 26 { 00 ( 00 | 00 {8830

CPT-7A/ 21t 10 | 2 [1ne19999:13 | -0.040 54 | 00 { 00 | 00 | 6260

(CPT-7A/32 1t 10 | 2 {2/23/19999:55 | 0.015 35 { 00 [ 00 | 00 | 8300

CPT-7A/ 32 ft 10 | 2 [3R22/199910:01 0.022 35 0.0 0.0 00 | 9630

CPT-IA/ 221t 10 | 2 |426/199911:31] 0.005 32| 00 | 00 | 00 | 872

CPT-7A/ 32 1t 10 | 2 |525199911:24f  0.005 37 | 00 | 00 | 00 [21300

CPT-7A/ 32 ft 10 | 2 |628/19999:58 | 0.017 26 | 00 | 00 | 00 15000

CPT-1A/35 t 11 | 2 |426/1999821 | 0002 28 | 00 | 00 | 00 |s140

CPT-1A/35 ft 11 | 2 Jsrpsneerss | 0017 30 | 00 | 00 | 00 |10000

CPT-1A/ 35 ft 11 | 2 |672819997:30 | -0.002 2.1 00 | 00 | 00 | 9540

CPT-33/.40.8 12 | 2 4261999900 | -0.002 23 | 00 | 00 | 00 |s5440

CPT-33/ 401t 12 | 2 |snsnee9os2r | 0027 26 | 00 | 00 | 00 |[10300

[cPT-33/401t 12 | 2 Jensngeerse | 0005 | 21 | 0o | 0o | 0o j10100

CPT-34/ 40 1t 12 | 2 |426/19998:44 | 0080 t3 | 00 | 00 | 00 {s410

CPT-34/40 ft 12 | 2 |srsno9es:10 ] 0.007 14 | 00 | 00 | 00 }99%0°

CPT-34/ 40 ft 12 | 2 (6281999751 | 0005 | 15 | 00 | 00 | 00 |10500

CPT-34/ 40 ft 12 | 2 [m3oieee 22 | 0012 1.7 | 00 | 00 | 00 [13,100

CPT-3¢/40 &t 12 | 2 (914/19998:59 | -0.002 11 { 00 | 00 | 00 | 8680 0.0

Bje( SuLIo)uoOA J0dBA [0S 6661 A4 — A xipuaddy
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During

Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

rd

>
Differential| vy | cens | MEK |CH2CI2| Water co2 %
Seonple Location | T Zone| e e PP |@pmv)| (@pen) | @porv)| (ppum) |(pprav) Comment (%) é
CPT-34/ 40 ft 12 | 2 |onan999848 | -0.020 1.1 00 | 00 | 00 | 5660 e
CPT-30/ 68 fi 21 | 2 lanensee10:09] o0.015 3.0 10 | 00 17 | 6240 I
CPT-30/ 68 ft 21 | 2 |5/25/1999845 | 0060 | 16 | 00 | 00 | 15 | 9940 |
CPT-30/ 68 ft 21 | 2 |6/28/19998:15 | -0.012 17 | 00 | 00 14 | 9470 =
CPT-13A/ 70 ft 21 | 2 |426/1999 11:14]  0.020 53 | 00 | 00 | 00 |8140 2
CPT-13A/ 70 ft 21 | 2 |5/25/199911:08 -0.007 54 | 00 | 00 | 00 {16300 v
CPT-13A/ 70 ft 21 2 |6r28/1999 9:41 -0.012 5.6 0.0 0.0 0.0 {14,400 1=
CPT-31/76 ft 23 | 2 [426/199910:20] -0.057 42 14 [ 00 | 00 {6580 §
CPT-31/76 ft 23 | 2 (51251999856 | -0.122 22 | 00 | 00 | 00 |10500 '§
CPT-31/76 ft 23 | 2 (6281999830 | -0.032 32 | 00 | 00 | 00 |10800 2
CPT-33/ 80 ft 24 | 2 l4ne19999:13 | 0062 76 15 1 oo | 10 ls5710 a
CPT-33/ 80 ft 24 | 2 [5P2519998:32 | 0.192 8.5 00 | 00 1.0 10600 s
CPT-33/ 80 ft 24 | 2 |6nw19998:03 | 0042 92 | 10 | 00 | o0 |[10600 E-
CPT-34/96 8 2% | 2 42611999856 | 0127 | 00 | 52 | 26 | 27 |a3s0 m;‘ @me%h ]
crraussn | 2 | 2 |sasiom =L L s ] | e sl fom CPT- 15
CPT-34/ 86 ft 2% | 2 |6/28/1999 : - - - - S iy Of“c':,r“_‘;f}"m&gm CPT-
[CPT-1A791 £ 28 | 2 |426/1999827 | 0005 | 42 | 00 | 00 | 00 | 4,680 '
(CPT-1A/91 ft 28 | 2 5251999757 | 0.007 00 | o0 | 00 | 00 |9410
CPT-1A/91 ft 28 | 2 (6281999735 |  0.002 24 | 00 | 00 | 00 | 8820
[CPT-1A/91 £ 28 | 2 13001999 7:14 | -0.002 2.1 00 | 00 | 00 [12100 ff
[cPT-1A791 £ 28 | 2 [9/14/19998:47 | -0.007 33 1.3 00 | 31 |8s500 00 | jo
CPT-1A/91 ft 28 | 2 [9/28/19998:38 | -0.015 00 | 00 | 00 ! 00 | 5360
CPT-4A/ 91 ft 28 | 2 |426/199910:29| 0002 | 109 | 00 | 00 | 31 | 7200
ICPT4A/91 £ 28 | 2 {52519999:30 | 064 | 141 | 00 | 00 | 33 }10300

(
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-2-1A/Z-18/Z-12 Welifield During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

e8] Supioyuoy JodeA [10S 6661 AJ — H xipuaddy

De Differentlal | oy | cHCIS { MEK |CH2CE2| Water
Seampe Locaton | 1) Zome| e e e o) | G | 9poum)| ppen) |(oper Comment @
CPT-4A/91 fi 28 | 2 572571999930 | 0164 | 141} 00 | 00 | 34 [10200 [Duplicate
CPT-4A/ 91 1t 28 | 2 16728/19999:05 | 0057 | 144 [ 00 | 00 | 26 [1t500]
W18-25285T/100f| 30 | 2 [1us51998821 | o0.045 182 | 00 | 00 | 00 {14200
W18-252SST/100f| 30 | 2 {1z7119987:55 | 0247 | 133 | 00 | 00 | 00 |7610
W18-252SST/100ft) 30 | 2 [1231/19987:55| 0040 | 227 1 00 | 00 | 00 [ 9100
W18-252851/100#| 30 | 2 [1v2en1999743 | 002 | 107 | 00 | 00 | 00 |5940
W18-252SST/100ft] 30 | 2 [2/23/19998:59 | 0015 | 240 | 00 | 00 | 00 | 8050
W18-252SST/100f] 30 | 2 [32219998:31 | 0015 | 232 | 00 | 00 | 00 |8710
W18-152/ 101 ft 31 | 2 11511998744 |  0.050 279 | 00 | 00 00 | 13,400
W18-152/ 101 ft 31 | 2 |1v119987:23 | -0.281 a4 | 00 | 00 | 00 {7530
WI8-152/101f | 31 | 2 [123u19987:25 0022 | 252 ( 00 { 00 | 00 | 889
Wis-152/101 31 | 2 [12en99720| 0077 | 317) 00 | 00 | 00 {5920
W18-152/ 101 fi 3t | 2 [2231999834 | 0005 | 333 )] 00 | 00 | 19 | 7960
W18-152/ 101 ft 31 | 2 |322/19998:06 | 0.010 33 | 00 [ 00 | 00 |8810
Wis-152/ 101 ft 31 | 2 [322/1999806 | 0010 31 | 00 | 00 | 00 | 8640 [Duplicate
wis-157101ft | 31 | 2 [42619998:14 | -0.055 47 | 00 [ 00 | 00 |5090
W18-152/ 101 ft 31 | 2 ;5251999745 0162 44 | 00 | 00 | 00 |10,100
W18-152/ 101 ft 31 | 2 |61281997:24 | 0017 20 | 00 | 00 | 00 |94%
W18-167/ 106 ft 32 | 3 l1sn9081005) 0007 1220 13 | 00 | 44 13,800
W18-167/ 106 ft 32 | 3 [12z1n99812:06] 0025 |2050} 19 | oo | 59 {9310
Wigls 1068 | 32 | 3 (126171998 - e = ] - e o minaccess o ZelA b
W18-167/ 106 ft 32 | 3 (11261999906 | -0164 |2280] 18 | 00 | 42 | 6340
wis-1677106ft | 32 | 3 |223n199911:22] 0075 [2180] 21 | 00 | 32 [10300
W18-167/ 106 ft 32 | 3 3221999919 | o040 1950 19 | 00 | 51 | 9060
W18-167/ 106 ft 32 | 3 |42619999:52 | 0030 [2110] 14 | 00 | 56 |6010
W18-167/ 106 ft 32 | 3 [5125/19999:17 | 0147 [2190| 14 | 00 | 51 [10800]
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Welifield During

Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

9d

Differential H
ot |08 | 5T | T ) o | o |
W18-167/ 106 ft 32 | 3 672801999845 | 0055 |[1730| 12 | 00 | 58 {11,100
W18-167/ 106 ft 32 | 3 |6/28/1999845 | 0055 | 1740 | 14 | 00 | 44 11,100 [Duplicate
WIB-158L/120ft | 37 | 3 [11/5/19989:57 | 0017 [ 1720 00 | 58 | 167.0 |14.200
WIS-158L/120ft | 37 | 3 [12/1/199811:58] -0032 | 1720| 00 | 45 | 1230 | 9,000
WIS-1S8L/ 1208t | 37 | 3 [12/31/1998 - - - - - .. {Unable to gain access to Z-1A crib
to sample
WIS-ISBL/120ft | 37 | 3 [1/26/19998:55 | -0.144 | 2670| 00 | 43 | 1180 | 6230
WIS-158L/ 120t | 37 | 3 [223/199911:16] 0065 |2880| 00 | 43 | 1160 | 9950
WIS-1S8L/120ft | 37 | 3 [32219999:12 | 0015 |3990| 14 | 42 | 1270 | 8900
Wis-158L/ 120 | 37 | 3 [4726/19999:47 | 0037 [4920| 00 | 55 | 1320 | 6,180
W18-158L/120% | 37 | 3 |5/25/19999:12 | -0.167 |3290| 00 | 55 | 1370 | 10400
WIS-ISSL/120% | 37 | 3 |6728/19998:40 | 0052 |3100] 00 | 58 | 1420 |10,600
W18-249/130 4 40 | 3 |1si1008e:s3 1 0037 | 2150] 23 | 00 | 00 [14,100]
W18-249/ 130 ft 40 | 3 (127171998822 | 0269 | 233 | 00 | 00 | 00 | 772
IWIS2aw T30 | 40 | 3 |r3umesErTl oorze {20807 15 ] 00 | 00 | 8920
Wi/ 1308 | 40 | 3 1261999808 | 0105 |1880] 00 | 00 | 16 |e110
IWISMOSI3GH | 40 | 3 [2/23/19906:21 4 0000 | 13904 060 | 00 | 15 | 83504
W18-249/ 130 R 40 | 3 132271999 8:54 0.017 769 | 12 00 | 00 |[8770
W18-249/ 130 & 40 | 3 |426/199910:55] 0000 | 811 00 | 00 | 00 |6730
W18-249/ 130 ft 40 | 3 |s;snewwi0s2| o112 [ 771 ] 00 [-00 | 00 [12400
(Wi1s-249/ 130 ft 40 | 3 |e28n19998:54 [ 0065 [ 9091 00 | 0o | 00 [10400
Wi8-248/ 131 f 40 | 3 [11/5019989:00 | o0o08s | 935 | 20 | 00 | 13 {13,800
W18-248/ 131 ft 40 | 3 [1v1/19988:48 | 0374 | 980 | 14 | 00 | 22 | 7900
WI8-248/ 131 ft 40 | 3 {1231/1998820( 0085 |1380| 13 | 00 | 17 |8980
W18-248/ 131 ft 40 | 3 |u26n999824 | 0090 [1360] 11 | 00 | 15 | 6240
W18-248/ 131 ft 40 | 3 {27231999937 | 0015 |1480| 12 | 00 | 15 | 8460
W18-248/ 131 ft 40 | 3 [3221999936 | 0020 [1440] 14 | 00 | 12 {9170
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Table E-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z~18/Z-12 Wellfield During
Nonoperation of the SVE System, October 1998 Through September 1999. (8 Pages)

~ej8q SupOIIoI JodBA 108 6661 A — A Xpusddy

Differential _

Sumple Location |/ F) Zome| e ey (opew) opae | pae)| opace) | Comment *
W18-248/ 131 ft 40 | 3 |4267199911:220] 0012 | 1620 | 15 00 | 20 | 7660
W18.248/ 131 fit 40 | 3 {sPSN9991i:14] 0125 | 1770| 23 0.0 1.1 16200
WIs-48/131ft | 40 | 3 6281999948 | 0077 |1520]| 12 | 00 | 13 |13500
W18 7R 60 | 6 |11/5/19989:23 | 0.351 2251 00 0.0 00 {13,700
WIS-7/ 197 60 | 6 [12/1/19988:54 | 0518 | 218 | 00 | 00 11 | 7.850
WIS-7/ 197 ft 60 | 6 [1231/19988:35] 0413 | 267 | 00 | 00 | 00 |899%
W18-7/ 197 ft 60 | 6 [126/19998:31 | . 0.035 24 | 00 | 00 | 00 |6270
WI18-7/197 ft 60 | 6 212371999942 | 0.072 284 | 00 00 | 00 | 859
W18-7/ 197 ft 60 | 6 |37219999:42 | 0162 | 290 | 00 00 | 00 9540
W18-12/ 198 ft 60 | 6 [11/5/19987:53 | 0418 75 00 | 00 | 73 |13,700
Wis-12/ 198 ft 60 | 6 [12/1719987:35 | -0.508 120 00 | 00 | 59 |[7.560
W18-12/ 198 ft 60 | 6 1273171998 7:40]  0.481 136 | 00 | 00 | 71 |9100
W18-12/ 198 ft 60 | 6 |1726/19997:27 | 0329 122 | 00 | 00 | 58 | 6030
W18-12/ 198 fit 60 | 6 |2231999843 | 0.047 185 { 00 | 00 | 47 | 8050
W18-12/ 198 ft 60 | 6 [322119998:14 | 0274 | 159 ] 00 | 00 | 35 | 8620
Wis-617 208 ft 63. | 6 [11/5/1998 - - - - ~  [W18-6L found with tubing cut
W18-6L/ 208 ft 63 | 6 [121/1998 - - - - - - |Not in service
W18-61/ 208 ft 63 | 6 |12/31/1998 - - - - - -  |Not in service
W18-6L/ 208 fi 63- | 6 |126/1999 - - - - - ~  |Not in service
W18-6L/ 208 fi 63 | 6 [2/2311999 - - - - - - |Not in service
W18-61/ 208 ft 63 | 6 [3221999 - - - - - —  {Not in service
Note: Conceéntrations recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.
—=nodata CHCI3 = chloroform
bgs = below ground surface C02 = carbon dioxide
CCl4 = carbon tetrachloride MEK = methylethyl ketone
CH2C12 = methylene chloride
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation
of the SVE System, October 1998 Through September 1999. (9 Pages)

Differential

“u
% P ;
E Saoupl Location |1 E Zomel ot e o) ()| e opam)| s | Comment * E_
g_ 86-05/5 ft 2 1 |7730/1999 - - - - ~ | - - |SGP 86-05 destroyed m
ol [seosisg 2 | 1 |9n28/19999:33 0000 | 00 | 00 | 00 | 00 | 6450 i
g 86-05-01/5 ft 2 | 1 |9/1an999 - - | - | - - - [Unable to locate sample point =
3| [psoe/st 2 | 1 |12/1/199810:52 | 0005 | 00 | 00 | 00 | 00 | 8420 |Substitute for 86-07R 2
2| [eoese 2 | 1 [1231/199810:15 | 0007 | 00 | 00 | 00 | 00 | 9.89% ' 8
3 86-06/5 ft 2 | 1 [176/199910:34 | 0047 | 00 | 00 | 00 | 00 | 7.640 P
Fl  [seowsn 2 | 1 [223199911:38 | 0005 | 15 | 00 | 00 | 00 |10500 =
O |souse 2 | 1 3nu19991036 | 0012 | 19 | 00 | 00 | 00 | 9,430 =
g 86-06/ 5 ft 2 | 1 1301999 - - - - - —  |Pump failure §-
| [seoest 2 | 1 [9n4199911:31 | 0012 | 00 | 00 | 00 | 13 |10.600 0.0 %
| [se06r5n 2 | 1 [onsnoeo11:28 | 0007 | 00 | 00 | 00 | 00 | 8180 S
5’- 86-0TR/ 5 ft 2 1 1 |11/5/1998 - N R - — | Destroyed; substitute 86-06 g
Y1 loaowse 2 | 1 [1B019998:32 0010 | 14 | 11 | 00 | 00 |16100 2.
8|  loaowsn 2 | 1 |914/199910:37 | 0007 | 00 | 00 | 00 | 18 |10000 00 | |
é,' 9402/ 5 ft 2 1 [9/2811999 10:31 0.002 00 | 00 | 00 | 00 | 8480 -g :
O 9511/ 5 ft 2 | 1 [11/5199810:48 | 0002 | 00 | 00 | 00 | 00 f12%0 | 1|
95-11/5 fi 2 | 1 |1z1199810:07 | 0002 | 00 | 00 | 00 | 00 | 7.870
95-11/5 ft 2 | 1 |1231/19989:29 | 0035 | 15 | 00 | 00 | 00 | 889
95-11/5 ft 2 | 1 |126/19999:53 | 0012 | 25 | 00 | 00 | 00 | 6680
95-11/5 2 | 1 |223n999 0000 | ~ | | - | . | - [GRetopull sample fom 5
95-11/5 ft 2 | 1 (32211999 - - - - - - %ﬁﬁ'f;’;ﬂfmgﬂ’m SGP <
o 95-12/5 ft 2 | 1 [1/5199810:38 | 0000 | 12 | 11 | 00 | 00 |13.700
o0 95-12/5 ft 2 | 1 12711998 9:47 0000 | 00 | 00 | 00 | 00 | 8260
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Welifield During Nonoperation

of the SVE System, October 1998 Through September 1999. (9 Pages)

Differential MEK

Sample Location () Zoue Dm h(u,.m"; ¢ (;?1:) (?:Sv:; (ppmv) m (;v!l.:r;) Comment ((:‘gf
95-12/5ft 2 1 [1231/19989:14 | -0.037 12 | oo | oo | o0 |8760
los-175 " 2 1 [1/26/1999 9:37 0.012 13 | 00 | 00 | 00 |e6580
95-12/ S ft 2 1 |223/199910:17 | -0.002 12 | 00 | 00 | 00 | 8400
95-12/5 ft 2 1 32211999 - - - - - ~  |SGP 95-12 destroyed
95.14/5ft 2 1 [73001999 - - - - - - |Pump failure
95-14/5ft 2 1 (9/14/1999 - -~ - -~ - -~ |Unable to locate sample point
|cPT-16/ 10 £ 3 2 |11/51998 11:34¢ |  0.000 15 | 00 | 00 00 |13,000
CPT-16/ 10t 3 2 [12/1/1998 10:59 | 0.000 00 | 00 | 00 00 | 8500
CPT-16/ 10 ft 3 2 [1231/11998 10:21 | -0.007 00 [ o0 | 00 | 00 |10300
CPT-16/ 10 ft 3 2 |126/1999 10:40 | -0.022 00 | 00 | 00 | 00 | 788
CPT-16/ 10 ft 3 2 |2/23/199911:43 | -0.002 i0 | 00 | 00 | 00 |{95%
CPT-16/ 10 ft 3 2 [3r2211999 11:17 0017 | o0 | 00 | 00 0.0 |11,600
CPT-16/ 10 ft 3 | 2 17301999 - - - - - —  |Pump failure
CPT-16/ 10 ft 3 2 [9/14/1999 12:09 | 0.025 00 | 00 | 10 1.0 | 12400 0.1
CPT-16/ 10 ft 3 2 lomss99911:57 | 0007 | 00 | 00 | 00 | 00 |12400
CPT-17/ 10 ft 3 2 |11/5/1998 10:31 |  0.000 32 | 00 | 00 | 00 |13,000
CPT-17/ 10 ft 3 2 127171998 9:41 -0.005 17 { 00 | 00 | o0 |8110
CPT-17/ 10 ft 3 | 2 [1231719989:10 | 0.000 32 | 0o | 00 | 00 {8770
CPT-17/10 ft 3 | 2 (1261999933 0012 | 37 [ 0o | 00 | 00 |esi0
CPT-17/ 10 ft 3 | 2 [2m3r199910:13 | -0.007 34 | 00 | 00 | 00 | 855
CPT-17/ W ft 3 2 |3231999 1028 | 0.007 51 | 00 | 00 00 |13,700
CPT-17/10 ft 3 2 |730/1999 8:08 0.002 2t | 00 | 00 00 |16,900
CPT-17/ 10 ft 3 2 9/14/1999 9:35 0.007 26 | 00 | 00 17 | 9550 02
CPT-17/ 10 ft 3 2 |9728/1999 9:22. -0.002 23 | 00 | 00 11 | 6560
CPT-18/ 15 ft 5 2 |11/5/1998 10:44 | ©0.000 00 | 00 | 00 | 00 |13300
CPT-18/15 ft 5 2 {12/1/1998 10:03 0.000 0.0 0.0 00 ' 00 | 8080
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation
of the SVE System, October 1998 Through September 1999. (9 Pages)

. Differential] ., T CH

sumpictocaton | D0 2o Seewe ‘e | OO CUCH MG CTICH ) omment | (2
W15-82/ 83 fit 25 | 2 {11/5/1998 11:14 0.037 464 | 17 | 27 | 626 [13,100
W15-82/83 ft 25 | 2 [11/511998 11:14 0.037 463 | 15 { 28 | 626 |13,300 |Duplicate
W15-82/ 83 ft 25 | 2 (127119981045 | 0082 | 192 [ 00 | 28 | 580 | 8420
W15-82/83 ft 25 | 2 1231119981008 | 0007 | 231 | 00 | 25 | 585 |10.400
W15-82/ 83 25 | 2 |126n99t028 | 0249 | 221 | 00 | 14 | 320 | 7,840 |JEPCET vertical velocity profiling

. Vi

W15-82/ 83 25 | 2 {1nen9991028 | 0249 | 220 | 00 | 14 | 328 [ 7790 mg“pmmlfglﬁ;’w
W15-82/ 83 it 25 | 2 [223n199911:32 | 0055 | 246 | 00 | 16 | 371 {10900
W15-82/83 ft 25 | 2 13221999 10:43 0.125 185 | 11 13 | 321 {10,800
W15-82/ 83 fi 25 | 2 {130/1999 _ - - -1 - - - |Pump failure
wWis-8283f - | 285 | 2 lon4199911:21 | 0077 425 [29 | 20 [ 312 | 9680 - 0.0
W15-82/83ft 25 | 2 lorwigeo11:25 | 0015 | 381 | 23 | 15 | 27.0 |10,500
ICPT-21A/ 86 fit 26 | 2 [1ws/19981023 | 0015 | 1260 | 18 | 00 00 |13,200
CPT-21A/ 86 fi 26 | 2 [12/1/19989:32 0194 | 746 | 00 | 00 12 | 8010
CPT-21A786ft 26 | 2 [1231/19989:04 | 0042 | 1400 | L1 | 00 1.6 | 8,690
CPT-21A/86 ft 26 | 2 11/26/19999:27 0202 | 1480 ] L1 0.0 15 | 6430
CPT-21A/86 ft 26 | 2 {223/1999 10:07 0037 | 1420 00 | 00 1.7 | 8.460
CPT-21A7 86 ft 2 | 2 |323n199910:07 | 0102 | 1190 ] 11 | 00 1.0 |12,600
|CPT-21A7 86 ft 26 | 2 {4726/199911:43 | 0005 | 909 | 00 | 00 | 00 | 9739
CPT-21A/'86 ft 26 | 2 |s25199911:38 | 0120 | 619 | 00 | 00 0.0 |22,700
CPT-21A7 86 ft 26 | 2 [6/28/199910:17 | 0010 | 820 | 00 | 00 0.0 |18,900
CPT-21A7 86 ft 26 | 2 [7/30/1999 8:00 0070 | 666 | 00 | 00 0.0 |15500
CPT-21A/ 86 ft 26 | 2 [9/14/19999:28 0020 | 126 | 00 | 00 39 | 9320 0.0
CPT-21A/ 86 ft 26 | 2 |9/28/19999:16 0100 [1230( 00 | 00 21 | 6370
W15-95/ 86 ft 26 | 2 |11/5/1998 11:05 0.040 394 | 00 | 00 12 |13.200
W15-95/ 86 ft 26 | 2 (121719981037 | 0125 | 254 | 00 | 00 23 | 8230
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellficld During Nonoperation

£ 3 oftheSVESystem,OctoberlMThmghSeptember 1999. (9 Pages)
R 3 ' Differentiall vy |cHCB| MEK |CH2CE| Water
8 % Semmpe Locaion | 32/2%) Dy e Pty | ®pmv) | @pmw)| pmv)| (epmry) | ppae) Comment @]
= [wisesissn 26 | 2 |12/31199810:02 | 0339 | 373 | 00 | 00 | 25 | 9,950
S| [wisesisen 26 | 2 |126/1991022 | -0237 | 281 | 00 | 00 | 29 | 7470
g W15-95/ 86 ft 2% | 2 [273199911:05 | 0052 | 306 | 00 | 00 | 29 |10,100
S| [wis9sreen 26 | 2 |322199911:11 | 0002 | 271 | 13 | 00 | 26 |11,700
al (wisosisen 26 | 2 [1301999 ~ - | - - - — |Pump failure
8] [wisss/ssn 26 | 2 [914199911:14 | 0379 | 83 | 00 | 17 | 125 | 9.560 0.0
3| |wisesssen 26 | 2 [928/199911:18 | -139 | 76 | 00 | 00 | 93 | 9,610
Q| |wisasssmsen | 26 | 2 |7301999 - ~ | - | - - -~ |Pump failure
% W15-2185ST/86ft | 26 | 2 |9/14/1999 0.194 - - - - - }f::"*e“”’““ sample due to low
8
2| |wis2issstigsh | 26 | 2 |928n999 0050 | — | - | - - - g)‘; not complete collection--low
3| [crTamsin 27 | 2 |11/S/19989:49 | -0.002 | 1840 | 27 | 00 | 00 13200
=| lcprasrern 27 | 2 |1271/19989:25 | 0194 | 652 | 00 | 00 | 13 | 7.940
$ [cPT28/87 81 27 | 2 |12/3119988:57 | -0.030 | 2030 ] 15 | 00 | 20 | 8720
¥l |lorwwn 27 | 2 |176/19999:19 | 0202 | 1700 ] 12 | 00 | 13 | 6,380
ol ceramsTw 27 | 2 |2/23/199910:00 | 0037 | 1560 | 1.0 18 | 8350 |
= PTRITE. . | 27 | 2 PO T 009 | 1760 F 20 | 00 00 90%
CPT-28/ 87 27 | 2 |426/19911:37 | 0007 | 986 | 00 | 00 | 11 | 5070
CPT-28/87 ft 27 | 2 1572519991131 | 0072 | 534 | 00 | 00 | 11 |22.800
CPT-28/ 87 27 | 2 |628/199910:04 | 0010 | 931 | 00 | 00 | 00 |16800
CPT-28/ 87 ft 27 | 2 [1301999737 | 009 | 493 | 00 | 00 | 00 |13.700
CPT-28/ 87 ft 27 | 2 [on4/19999:16 | 0030 | 1510 | 00 | 00 | 35 | 8990 0.0
CPT-28/ 87 Rt 27 | 2 |or2819999:03 | -0107 | 1050 00 | 00 | 21 | 5900
CPT-9A/ 91 ft 28 | 2 |11/5/199811:42 | 0015 | 390 | 00 | 00 | 00 |12,800
& CPT-9A/ 91 ft 28 | 2 |1211998 1106 | 0037 | 386 | 00 | 00 | 15 | 7.960
N CPT-9A/ 91 fi 28 | 2 |1231/19981027 | 0012 | 124 | 00 | 00 | 00 |11300
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-2-9 Wellfield During Nonoperation
of the SVE System, October 1998 Through September 1999. (9 Pages)

vje( Suiogruoy JodeA 110S 6661 XA — A x1puaddy

Differential|
I R = Ry e e e e
CPT-9A/ 91 ft 28 | 2 h23u199810:27 | 0012 | 125 | 00 | 00 | 00 [11,400 [Duplicate
CPT-9A/91 fit 28 | 2 [126/199910:47 | 0100 | 398 | 00 | 00 | 11 |822
CPT-9A/ 91 ft 28 | 2 l23n99911:50 | 0037 [ 322 1 00 [ 00 | 00 | 9670
|cPT9A/ 9 R 28 | 2 22319991150 | 0037 | 325 ] 00 | 00 | 11 | 9710 [Duplicate
lcPT-9A/91 8 28 | 2 l322199911:44 | 0107 [ 377 | 00 | 00 | 00 |11,800
CPT-9A/91 1t 28 | 2 (42619991234 | 0020 | 375 | 00 | 00 | 10 | 7430
CPT-9A/ 91 Tt 28 | 2 42619991234 | o020 | 375 | 00 | 00 | 00 | 7430 |Duplicate
CPT-9A/91 ft 28 | 2 |5/25/199911:44 | 0030 | 320 | 00 [ 00 | 00 |19300
CPT-9A/ 91 ft 28 | 2 |6/2819991031 | 0010 | 142 | 00 | 00 | 00 |12400
CPT-9A/ 91 ft 28 | 2 [130n1999 - - - - - ~  |Pump failure
CPT-9A/ 91 ft 28 | 2 lonnan9ee1232 | 0032 | 723 [ 00 | 00 | 61 |11,900 00
CPTOA/91ft 28 | 2 jor8n99912:07 | 0012 | 1723 | 00 | 00 | 00 | 9,170
W15-217/ 114 ft - 35 | 3 |1/5n998 - - - - - - |Notin service
W15-217/114 ft 35 | 3 [12/171998 9:53 0207 | 268 | 00 | 00 | 00 |8200
W15217/ 114 ft 35 | 3 [12/31/19989:20 | -0040 | 3390 32 | 00 | 00 [ 89%
W15-217/114 ft 35 | 3 [1126/1999 9:42 0187 | 3480 32 | 00 | 10 | 6810 %‘;ffgf"f vertical velocity profiling
W15-217/ 114 ft 35 | 3 122319991022 | 0047 | 4180 | 35 | 00 | 14 | 9030
W15-217/ 114 ft 35 | 3 [3/23/1999 8:45 0130 |s610| s2 | oo | 1.7 [10200
W15-217/ 114 ft 35 | 3 |130n9998:17 0120 | 686 | 12 | 00 | 48 [13,700
W15-217/ 14 ft 35 | 3 [0n141999 9:46 0017 [ 2670 00 | 00 | 67 |o9.1s0 0.1
W15-217/ 114 ft 35 | 3 [orz8/19999:42 0219 | 263 | 00 | 00 | 59 | 7360
CPT-24/ 118 ft 36 | 3 {11/5/199810:57 | 0000 | 371 | 21 | 00 | 00 |13,100
CPT-24/ 118 ft 36 | 3 19981015 | 0271 | 373 | 13 | 00 | 15 | 8070
CPT-24/ 118 t 36 | 3 [12731/19989:35 | 0042 | 335 | 00 | 00 | 00 [9210
CPT-24/ 118 ft 36 | 3 [1/26/199910:00 | 0319 | 209 | 00 | 00 | 00 |[ 6810
CPT-24/ 118 ft 36 | 3 [223/199910:46 | 0035 | 213 | 00 | 00 | 00 | 8870 |
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 WM During Nonoperation

E‘g of the SVE System, October 1998 Through September 1999. (9 Pages) _g
8 Differential %
Depth |, Sample CCM |CHCI3| MEK |CH2CI2| Water co2
8 § Semple Location | m bgs)| ™| Date Time | FIEr® | (apuav) | (ppere)|(ppum)| ppuev) | ppemv) Comment (%) %
n a3
E CPT-24/ 118 ft 36 | 3 [32219911:33 | 0222 | 256 | 13 | 00 | 00 |12,100 o
o CPT-24/ 118 ft 36 | 3 [130/1999 - - - - - ~  |Pump failure 1
g CPT-24/ 118 ft 36 | 3 |ortan99910:51 | 0017 | 333 [ 00 | 11 | 43 |[9740 0.0 3
= CPT-24/ 118 ft 36 | 3 |ornsn9evioso | 0107 | 114 | 00 | 00 | 14 | 8050 -
ﬁ
9 WIS-220SST/ 118t | 36 | 4. [7/30/1999 - - - - -~ ~  [Pump failure §
Y W15-220SST/ 1186t | 36 | 4 [9/14/199911:57 | 0209 | 359 | 00 | 00 | 27 [10200 00 |l
F Wi5-2208ST/118%t | 36 | 4 [928199911:37 | 0483 | 171 ] 00 | 00 | 11 [ 9830 =
&1 [wis-ziessvizor| 40 | 4 [1301999 - - | - T - T =1 = |Pumpfaitre =
_.%’ W15-219SST/130ft | 40 | 4 [9/14/199910:16 | 0.142 | 465 | 00 | 00 | 73 | 8,600 0o ||®
~ - : =
Bl |wisassTison | 40 | 4 |orainses 036 | - | - | - | - | - [Pidnotcompletecollection-ow 2
=3 S
5 W15-219SST/ 155 ft | 47 7130/1999 - - - - - - |Pump failure g
& W15-219SST/ 155 ft | 47 9/14/199910:23 | 0144 | 242 | 00 | 00 | 72 {9050 00 [|§
S : : 5
8| |wisziessTiisse | 47 | 5 |orsnoen 053 | - | - | - | - - [od not complete collection-low w
, ‘ _
£ W1i5-9L/ 176 ft 54 | 6 [11/5/1998 - - - - - —  |Not in service g
owl  wisoLa768 54 | 6 [12/1/199810:30 | 0448 | 146 | 00 | 00 | 13 ]s120]
= M- hermen . | 3 | oovnon | om0 a5 o0 f o] 11 Taimo Doplicaa =~ 1 1 =
W15-9L/ 176 t s4 | 6 [1231/19989:55 | 0042 | 149 | 00 | 00 | 15 | 9940
W15-9L/ 176 ft 54 | 6 [126/n199910:15 | 0362 | 141 | 00 | 00 | 13 | 7360
W15-9L/ 176 ft 54 | 6 [223n99910:58 | 0060 | 149 | 00 [ 00 | 14 |9210
) W15-9L tubing inadvertently cut and
W15-9L/ 176 ft 54 | 6 [322199911:06 | 0035 | 00 | 13 | 00 | 00 |1ne00fy it g? E
W15-9L/ 176 fi 54 | 6 {7/30/1999 ~ - - - - —  |Pump failure o 8
W15-9L/ 176 & 54 | 6 |914/199911:06 | 0080 | 103 | 00 | 1.0 | 34 | 9930 0.0 2
Ef_i W15-9L/ 176 ft 54 | 6 [9728/199911:08 | 0075 | 11 | 00 | 00 | 10 |e6340
» WI15-6L/ 182 ft 55 | 6 |11/5/1998 - -~ - -~ - —~  |Not in service
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Table E-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation

of the SVE System, October 1998 Through September 1999. (9 Pages)

Differential 2
g e M e P e e e I
W15-6L/ 182 ft 55 | 6 |1271/19810:2 | 0471 | 00 | 12 | 00 | 00 |8160
WIs6L 182 f 55 | 6 (12311998947 | 0311 | 13 | 00 | 00 | 00 |10,100
Wis-6L/ 182 f 55 | 6 |126019991007 | 0007 | 11 | 00 | 00 | 00 | 7260
Wi56L/ 182 f 55 | 6 [2319991052 | 0080 | 12 | 12 | 00 | 00 | 9500

Wl.5-6L tubing separated at first
Wis6L 1828 ss | 6 |w2nes9nizz | 0002 | 0o | 20 | 00 | o0 {11,800 mﬁg“"’m?‘ﬁd
ible o determine

WIS-220SST/ 185/t | 56 | 5 |1/301999 _ ~ | - | = | = | - [Pumpfailue
WI15.220SST/ 185t | 56 | 5 |o/4/199912:01 | 0207 | 134 | 00 | 00 | 29 |9.770 0.0
WI5.220SST/ 1851t | 56 | 5 |9/281999 1142 | 0471 | 84 | 00 | 00 | 24 | 9940
W1S220SST/ 1851t | 56 | 5 |9/2&/19991142 | 0471 | 83 | 00 | 00 | 18 | 9900 [Duplicate

Note: Concentrations recorded in this table as 0.0 ppmv were measured as <1.0 ppinv.

—=no data

bgs = below ground surface

CCl4 = carbon tetrachloride
CH2C12 = methylene chloride
CHCI3 = chloroform

CO2 = carbon dioxide

MEK = methylethyl ketone

ppmv = parts per million bry volume

e SUMONNOIY 10d€A [10S 6661 Ad — A Xpuaddy
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Appendix E - FY 1999 Soil Vapor Monitoring Data 1

BHI-00720

Rev. 6
Table E-3. Carbon Tetrachloride Conicentration Stindard Analyses,
October 1998 Through September 199
Carbon Carbon 1,
Tetrachloride | Tetrachloride di
Concentration | Concentration | Date Analyzed Alm Bﬁfmstg:al
Standard Analyzed
(ppmv) (ppmv) |
25.5 25.1 - 01126/99 11:04; 1715232
25.5 25.5 01/26/99 12:08! 1715232
255 25.1 02/23/99 12:26 1715232
25.5 25.6 02/23/99 13:281 1715232
25.5 23.9 03/22/99 12:17 1715232
25.5 24.9 03/22/99 13:0%! 1715232
25.5 25.2 03/23/99 10:48 1715232
25.5 28.7 03/23/99 10:56 1715232
25.5 25.4 04/26/99 12:50 1715232
25.5 26.8 04/26/99 13:5% 1715232
25.5 25.5 05/25/99 11:56) 1715232
25.5 26.6 05/25/99 12:54! 1715232
25.5 25.6 06/28/99 10:43 1715232
25.5 26.6 06/28/99 11:44y 1715232
25.5 25.2 07/30/99 9:55: 1715232
25.5 25.7 07/30/99 10:0%F | 1715232
25.5 26.4 09/14/99 13:24| 1747619
25.5 26.7 09/14/99 14:1% 1747619
25.5 26.1 09/28/99 12:3% 1747619
25.5 26.7 09/28/99 13:33; 1747619
25.5 23.9 11/05/98 12:08 1715232
25.5 24.9 11/05/98 12:57 1715232
25.5 25.1 12/01/98 12:39, 1715232
25.5 25.3 12/01/98 13:4]; 1715232
25.5 25.1 12/31/98 10:43 1715232
25.5 25.4 12/31/98 11:42 1715232

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 ~ Sept. 2

June 2002
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Appendix E — FY 1999 Soil Vapor Monitoring Data

BHI-00720
Rev. 6

Table E-4. Blank Analyses®, October 1998 Through September 1999,

Sam CCl4 | CHCI3 | MEK | CH2C12 | Water

Location | S4mple Date | Sample Time (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv)
Blank 11/05/98 12:03 0.0 1.1 0.0 0.0 10,400
Blank 11/05/98 12:59 0.0 0.0 0.0 0.0 12,900
Blank 12/01/98 12:37 0.0 0.0 0.0 0.0 7,930
Blank 12/01/98 13:43 0.0 0.0 0.0 0.0 9,430
Blank 12/31/98 10:42 0.0 0.0 0.0 0.0 7,960
Blank 12/31/98 11:44 0.0 0.0 0.0 0.0 8,890
Blank 01/26/99 11:02 0.0 39 0.0 0.0 5,800
Blank 01/26/99 11:06 0.0 0.0 0.0 0.0 5,710
Blank 01/26/99 12:10 0.0 0.0 0.0 0.0 7,420
Blank 02/23/99 12:24 0.0 0.0 0.0 0.0 7,730
Blank 02/23/99 13:28 0.0 0.0 0.0 0.0 8,290

|Blank 03/22/99 12:15 0.0 0.0 0.0 0.0 7,830
Blank 03/22/99 13:09 0.0 0.0 0.0 0.0 9,430
Blank 03/23/99 10:44 0.0 0.0 0.0 0.0 7,810
Blank 03/23/99 10:58 0.0 0.0 0.0 0.0 8,950
Blank 04/26/99 12:50 0.0 0.0 0.0 0.0 4,500
Blank 04/26/99 13:54 0.0 0.0 0.0 0.0 5,810
Blank 05/25/99 11:54 0.0 0.0 0.0 0.0 8,250
Blank 05/25/99 12:56 0.0 0.0 0.0 0.0 8,080
Blank 06/28/99 10:41 0.0 0.0 0.0 0.0 9,580
Blank 06/28/99 11:43 0.0 0.0 0.0 0.0 8,830
Blank 07/30/99 9:53 0.0 0.0 0.0 0.0 9,770
Blank 07/30/99 10:19 0.0 0.0 0.0 0.0 8,820
Blank 09/14/99 13:22 0.0 0.0 0.0 0.0 9,370
Blank 09/14/99 -14:19 0.0 0.0 0.0 0.0 13,500
Blank 09/28/99 12:30 0.0 0.0 0.0 0.0 6,330
Blank 09/28/99 13:34 0.0 0.0 0.0 0.0 6,440
Note: Concentrations recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.
* Analyses of the vapor headspace in blank samples of deionized water.
CC14 = carbon tetrachloride
CHCI13 = chioroform
MEX = methylethyl ketone
CH2C12 = methylene chloride

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 - Sept. 2001

June 2002 E-17
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Table F-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield
During Nonoperation of the SVE System, October 1999 Through September 2000. (4 Pages)

vie(q Sapojmuoyy JodeA 10§ 0007 A4 - 4 x1puaddy

th ' Differential|" 0y | cHCB | MEK | CH2CR2 | Water
CPT-32/25 ft 8 2 | 107699747 | 0030 0.0 0.0 0.0 0.0 | 8330
CPT-32/25 8 2 |11/30/0910:36]  0.020 0.0 0.0 0.0 13 | 9,030
CPT-32/ 251t 8 2 | 1229/999:00 | -0.020 15 0.0 0.0 00 | 6520
|cPT-32/ 254t 8 2 | 1225/00 8:04 - 3.8 0.0 0.0 00 | 7910 |Differential pressure transducer not functional.
|cPT-32/ 258 [ 2 | 377/008:56 - 9.4 0.0 0.0 12 | 7,350 |Differential pressure transducer not functional.
CPT-32/25 ft 8 2 | 6/2/008:45 0.000 8.6 0.0 0.0 16 |11,200
CPT-32/25 ft 8 2 | e27/008:23 | 0.000 12 0.0 0.0 20 |10300
CPT-32/25 ft 8 2 | 72400857 | 0030 8.1 0.0 0.0 14 |10200
CPT-32/25f 8 2 | 8720/008:04 | -0.020 6.6 0.0 0.0 1.4 | 10,000
ICPT-32/25 ft 8 2 | 925008:29 | -0.010 6.4 0.0 0.0 00 | 7370
[CPT-30/ 28 #t 9 2 | 1026997:40 | -0.020 0.0 0.0 0.0 00 | 8010
(cPT-30/28 £t 9 2 [ 113009 10200 -0.060 1.0 0.0 0,0 25 | 8540
CPT-30/28 ft 9 2 | 12/29/998:55 | -0.020 14 0.0 0.0 12 | 6,500
CPT-30/ 28 ft 9 2 | 1/25/007:59 - 0.0 0.0 0.0 0.0 | 7,920 |Differential pressure transducer not functional.
CPT-30/ 28 ft 9 2 | 3r7/008:53 - 0.0 0.0 0.0 0.0 | 7.620 |Differential pressure transducer not functional.
CPT-30/ 28 ft 9 2 | erm08:14 0.000 0.0 0.0 0.0 1.5 | 9,800
CPT-30/28 ft 9 2 | 627/008:15 | 0000 0.0 0.0 0.0 1.9 | 10,600
CPT-30/28 ft 9 2 | 724/009:02 | 0.020 0.0 0.0 0.0 1.2 |10500
CPT-30/28 ft 9 2 | 829/008:00 | -0.040 0.0 0.0 0.0 14 | 9,880
CPT-30/ 28 ft 9 2 | 925/008:34 | -0.030 1.0 0.0 0.0 00 | 739
CPT-13A/ 30 ft 9 2 | 1026998:07| 0010 0.0 0.0 00 00 | 8660
CPT-13A/30 ft 9 2 11730091208 0100 . | 00 0.0 0.0 00 {11,100
CPT-13A/30 ft 9 2 | 1212909923 | -0.030 1.6 0.0 0.0 00 | 7.130
CPT-13A/ 30 ft 9 2 | 1125/008:37 —~ 1.1 0.0 0.0 00 | 8,360 |Differential pressure transducer not functional.
CPT-13A/ 30 ft 9 2 | 37009:12 - 2.1 0.0 0.0 00 | 8,400 |Differential pressure transducer not functional.
CPT-13A/ 30 ft 9 2 | 6/2/009:06 0.610 2.5 0.0 0.0 00 |[12,500
CPT-13A/ 30ft 9 2 | e27/008:53 | 0.000 3.4 0.0 0.0 1.2 | 10,500
CPT-13A/30 ft 9 2 | 627/008:53 | 0.000 3.3 0.0 0.0 0.0 | 10,400 |Duplicate
CPT-13A/ 30 ft 9 2 | 724/009:18 | 0.060 25 0.0 0.0 1.1 | 10400

9 'A%y
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Table F-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield
During Nonoperation of the SVE System, October 1999 Through September 2000. (4 Pages)

eje(q Sunojuopy JodeA [0S 0007 AA — A Xipuaddy

Differential _
| Depth CCH4 | CHCIB | MEK | CH2CR2 | Water
Semple Locaton ) 20% | Do vy | @pmm) | @prm) | @par) | @poey) | @pav) Comment
CPT-13A/ 30 ft 9 2 | 8/29/008:40 0.020 34 0.0 0.0 00 |10,700
CPT-13A/ 30 ft 9 2 | 972500900 | -0.020 2.6 0.0 0.0 00 | 7970
CPT-TA/ 32 ft 10 2 | 1026/998:37 | -0.030 23 0.0 0.0 0.0 {9430
- |ICPT-TA/ 321t 10 2 |11130/912:15| -0450 19 0.0 0.0 0.0 {11,000
CPT-7A/ 32 fi 10 2 | 1229999:31 | -0.020 2.8 0.0 0.0 00 | 7,170
CPT-TA/ 32 ft 10 2 | 1725/008:42 - 2.3 0.0 0.0 0.0 | 8,490 |Differential pressure transducer not functional.
CPT-7A/ 32 fi 10 2 3/7/00 9:24 - 44 0.0 0.0 0.0 | 9,030 |Differential pressure transducer not functional.
CPT-TA/ 32 ft 10 2 | 6/2/0010:21 0.030 47 0.0 0.0 00 | 16,400
CPT-7A/ 32 ft 10 2 | 627/009:04 | -0.010 6.2 0.0 0.0 1.7 |11,300
CPT-7A/ 32 ft 10 2 | 7/24/009:29 0.050 3.9 0.0 0.0 1.1 | 11,400
CPT-7A/ 32 fit 10 2 | 8/29/009:00 0.040 43 0.0 0.0 12 | 10,900
CPT-7A/ 32 ft 10 2 | 925/009:12 | -0.030 3.9 0.0 0.0 00 | 8910
CPT-1A/ 35 ft 11 2 | 1012609734 -0.040 25 0.0 0.0 00 | 7490
CPT-1A/ 35 ft 1 2 1173099930 | -0.070 3.1 0.0 0.0 19 | 8,710
CPT-1A/ 35 ft 11 2 | 12/29098:37 | -0.010 2.8 0.0 0.0 19 | 6610
CPT-1A/35ft | 11 2 | 12500752 | - 41 | 00 | 00 | 11 .
CPT-IAI35 it 11 2 3700 8:46 - 33 0.0 0.0 0.0 7,790 |Differential pressure transducer not functional.
11 2 6/2/00 8:03 0.000 42 0.0 0.0 1.8 | 10,600
' 11 - & T (IR 7 4 5+ KEEEE SRR e i ) o S 1 ¥ 1eg a4 Rem s i el )
CPT-1A/35 ft 11 2 | 7r4/008:39 0.010 3.7 0.0 0.0 1.5 |9770
CPT-1AJ 35 fi 11 2 | 8729/007:56 | -0.070 43 0.0 0.0 1.9 | 9910
CPT-1A/35ft 11 2 | 9125008:11 | -0.020 4.0 0.0 0.0 1.3 | 6980
Wis-152/101ft { 31 2 | 107699730 | -0.280 1.8 0.0 0.0 1.7 | 8,030
Wi8-152/101ft | 31 2 | 1130/999:46 | -0.390 22.1 0.0 0.0 22 | 9,060 {
Wis-152/101ft { 31 2 | 12/290998:31 | 0.180 24.7 0.0 0.0 13 | 6570
WIS-1527/ 101 ft | 31 2 | 12729099831 | 0.180 25.6 0.0 0.0 1.5 | 6,740 |Duplicate
WIS-152/ 101 ft { 31 2 | 1/25/00 7:48 - 177 0.0 0.0 1.8 | 7,850 |Differential pressure transducer not functional.
Wis-152/ 101t | 31 2 3/7/00 8:20 — 3.7 0.0 0.0 0.0 | 7,140 {Differential pressure transducer not functional,
Wis-152/ 101 ft | 31 2 6/2/00 7:56 0.090 229 0.0 0.0 22 110,100
Wi8-152/ 101t | 31 2 | 6R7/008:04 | -0.180 3.1 0.0 1.0 23 {10,400

(
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Table F-1. Carbon Tetrachloﬂﬂe Concéntrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield

During Nonoperation of the SVE System, October 1999 Through September 2000. (4 Pages)

vje( Surioyuoly Jode, [1oS 000T Ad - A x1puaddy

| Differential '
ion| DEPB Sample ccK | CHCB | MEK | CH2CI12 | Water

Sample Location| o 5o y) Zone | 1y o/Time P“(k:')“ (@pmy) | (ppmv) | (ppmv) | (ppmav) | (ppmv) Comment

WIsI152 101 R | 31 | 2 | 7/24/008:16 | 0.140 | 18 | 00 | 00 { 14 | 9610

WIE1SZ 101 R | 31 | 2 | 82900751 | 0080 | 137 | 00 | 00 | 22 | 9,760

WIS 152 101f | 31 | 2 | 925/00807 | 0400 | 52 | 00 | 00 | 13 | 7310

WIS-167/ 1068t | 32 | 3 | 10/2699826| 0340 | 888 | 00 | 00 | 71 [ 8760

WIs167/106% | 32 | 3 |1130991131] 0090 | 150 | 00 | 00 | 18 10400 [SmPle bagtom duringsccond A fiter reading

WIS167/ 1060 | 32 | 3 | 1229099848 | 0220 | 1440 | 00 | 00 | 43 | 6690
Differential pressure transducer not functional.

wis-167/1068 | 32 | 3 | 1250090 | - 1000 | 00 | 00 | 44 | 8280 |Bfilter valus used for CC14; A filter = 104
ppmv.
Differential pressure transducer not functional.

WIs-167/106& | 32 | 3 | 377/008:36 - 140 | 00 | 00 | 66 | 6840 |B filter value used for CCI4; A filter = 90
ppmv.

WIS167/106% | 32 | 3 | &2/00827 | 0000 | 2480 | 26 | 00 | 33 |19,600

WIS167/106ft | 32 | 3 | 62700834 | 0030 | 2270 | 20 | 12 | 63 |11,400

WIs-167/106ft | 32 | 3 | 7/24/008:50 | 0200 | 2160 | 14 | 1.1 | 88 |10,600

WIB167/106ft | 32 | 3 | 829/008:14 | 0040 | 1670 | 00 | 00 | 72 | 9990

WIs-167/106f | 32 | 3 | 9/25/00822 | 0120 | 1740 | 00 | 00 | 72 | 7,300

WIS.158L/ 120ft| 37 | 3 | 8/29/008:10 | 0060 | I5L0 | 00 | 75 | 1740 |10,000

Wis.158L/ 120ft] 37 | 3 | 9/25/008:18 | 0.030 | 1410 | 00 | 68 | 1650 | 7.240

WIS 1S8L/ 120 %] 37 | 3 | 1072699823 | 0330 | 796 | 00 | 42 | 1380 | 8.680

wis-158L/ 1208 37 | 3 {11s0m911:23| 0050 | 1030 | 00 | 39 | 1450 [ 9780 gpf;“f' value used for CC14; A filter = 83.7

WIS158L/ 1208 37 | 3 | 12/29/998:45 | 0240 | 1340 | 00 | 46 | 1700 | 6,620
Differential pressure transducer not functional.

WIs-1S8L/1208] 37 | 3 | 12sm0900 | - 1320 | 00 | 48 | 1730 | 8030 |B filter value used for CC14; A filter = 97.5
ppmv.

W18-158L/ 120 ft] 37 3 37700 8:30 - 1520 0.0 6.6 165.0 | 7.120 |Differential pressure transducer not functional.

WIS.IS8L/ 120f| 37 | 3 | 6/2/00823 | 0000 | 1340 | 00 | 35 | 852 |19,000

WIS.1S8L/ 120 ft| 37 | 3 | 6/27/00829 | 0230 | 1960 | 00 | 68 | 1410 | 10,600

WIS-158L/ 120 & 37 | 3 | 7/24/00846 | 0240 | 1860 | 00 | 73 | 1650 | 10,200

9 Aoy
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Table F-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield
During Nonoperation of the SVE System, October 1999 Through September 2000. (4 Pages)

. J00T 498 ~ 661 97 DS 121 uoquvD) Pyt 10 JAS 10f oday [oag souvuuofiag

yd

vje( upojuoly JodeA N0 0007 A4 — 4 Xpusddy

Differential
le Locatio Depth Sample | CCM | CHCB | MEK | CH2CL2 | Water _

Same "lmben| 2% | DuterTime | PR | ppmv) | (ppouv) | (ppmav) | (opes) | ppa) Comment

WI18-158L/ 120 fty 37 3 T24/008:46 | -0.240 179.0 0.0 7.3 167.0 | 10,200 [Duplicate

W18-249/130t | 40 3 | 102609756 | -0.380 74.8 0.0 0.0 1.9 8,280

Wi18-249/130f | 40 | 3 |11309910:18] 0360 | 1320 | 00 | 00 | 00 |90 :pﬁf‘ value used for CC14; A filter = 120

W18-249/130f | 40 | 3 | 122999906 0230 | 1730 | 00 | 00 | 00 |6720 ;’pﬁf‘ value used for CC14; A fikter = 163
Differential pressure transducer not functional.

W18-249/ 130 ft 40 3 1725/00 8:15 - 149.0 0.0 0.0 0.0 7,870 |B filter value used for CC14; A filter = 131
ppmv.

Wi18-2495/ 130t | 40 3 31700 9:05 -~ 60.0 0.0 0.0 1.3 7,690 |Differential pressure transducer not functional.

WI18-249/ 130t | 40 3 6/2/00 8:59 0.160 176.0 2.2 0.0 1.8 |21,700

‘W18-249/ 130 fi 40 3 6/27/00 8:43 -0.230 137.0 0.0 1.3 3.6 10,500

‘WI1B-249/ 1301 40 3 724009111  -0.170 78.3 0.0 0.0 2.5 10,300

WI18-249/130ft | 40 3 8/29/00 8:54 0.130 154.0 0.0 0.0 2.5 |10400

W18-249/ 130 | 40 3 9/25/00-8:40 0150 | 952 0.0 0.0 2.3 7,760

WIS-248/131ft | 40 | 3 | 1026M98:13] 0440 | 1300 | 0.0 0.0 51 | 8370 |

(WiS-248/131 £ { 40 3 |11/3059-42:211  0.300 96.7 0.0 00 2.2 {11,400¢

WIS-24%/ 131 ft 40 3 12/29/9% 9:27 .0.600 85.5 0.0 0.0 23 1,070

o leferenual pressm'c transduccr not flmct:onal.
i 4% & “‘3“3[‘ i § Ww o liaiﬁ.‘; TIIILII“‘%IIJIILLI‘, “a EELSi : ” Bz

Wis-248/131ft | 40 3 3/7/00 9:17 - 130.0 0.0 0.0 39 7,610 |B filter value used for CC14; A filter = 129
ppmv.

WI18-248/ 131t | 40 3 6/2/00 10:14 0.420 183.0 1.7 0.0 4.7 112,600

W18-248/ 131 ft 40 3 6/27/00 8:57 -0.440 186.0 0.0 1.1 6.2 11,400

WI18-248/131ft | 40 3 7/24/00 9:23 -0.230 170.0 0.0 1.0 48 10,300
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Table F-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During
Nonoperation of the SVE System, October 1999 Through September 2000. (5 Pages)

1
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|

ejeq Supojuoly JoduA [0S 0007 X4 — A XIpuaddy

Sample |Depth |, | Sample [Ppcriis!l CCl4 |CHCB| MEK |CH2CR| Water Comment
Location {m bgs) Date/Time (kPa) (ppmv) | (ppmv) | (ppmv) | (ppsv) | (ppmv)
CPT-17/ 10 ft 3 2 10/26/99 9:10 -0.030 1.7 0.0 0.0 12 9,880
CPT-17 10 ft 3 2 |11/309912:40] -0.210 3.1 0.0 0.0 22 11,400
|CPT-17/ 10# 3 2 12/29/99 9:54 -0.010 2.6 0.0 0.0 1.5 6,820
ICPT -17/ 10 ft 3 2 172500 10:09 - 2.9 0.0 0.0 2.1 9,640 |[Differential pressure fransducer not functional.
|CPT-17! 104 3 2 3/7/00 10:02 - 1.7 0.0 0.0 0.0 10,300 |Differential pressure transducer not functional.
iCPT—le 10 ft 3 2 6/2/00 10:40 -0.010 5.1 0.0 0.0 1.9 13,900
ICPT-17/ 10 1t 3 2 627100 9:25 0.050 34 0.0 0.0 23 10,500
(CPT-177 10 ft 3 2 7124100 10:05 0.030 42 0.0 0.0 1.5 11,500
CPT-17/ 101t 3 2 8/29/00 9:20 0.030 4.6 0.0 0.0 1.1 12,500
CPT-17/ 10 ft 3 2 9125100 9:45 0.010 4.4 0.0 0.0 0.0 10,200
5 2 10/26/99-9:25 -0.020 1.8 0.0 (.0 1.8 10,000
5 2 |11/300912:49] 0010 | 1.6 0.0 0.0 1.8 |1i,i00]
CPT-18/15 ft 5 2 [11/30/99.12:49! -0.010 1.5 0.0 0.0 2.1 10,900 {Duplicate
CPT-18/ 15#t 5 2 112/29/9910:17]1 -0.010 4.3 0.0 0.0 20 1,870
ACPT-18/15 1t 5 2 1725000 10:36. - 2.8 0.0 0.0 0.0 10,800 Differential pressure transducer not functional,
CI"{'«I;I{_}MS_ ft 5 2 3r1/00 10:11 -- 26 0.0 0.0 1.6 10,600 {Differential pressure transducer not functional.
CPT-18/15 i 5 2 6/2/00 10:50 -0.020 52 0.0 0.0 1.6 13,200
S g 2 HPHI0RS - 0420 381 804 08 4 20
5 2 7724/00 10:13 0.040 2.0 0.0 0.0 1.5
CPT-18/ 15 ft 5 2 8/29/009:42 0.040 4.1 0.0 0.0 12
CPT-18/15ft 5 2 9/25/00 9:54 0.000 32 0.0 0.0 0.0
CPT-16/ 25 ft 8 2 [10726/99 1001 -0.040 0.0 0.0 0.0 0.0
CPT-16/ 25 ft 8 2 [1nom9 1322 -0.020 00 | 00 0.0 0.0
CPT-16/ 25 ft 8 2 | 12/29/99 10:48 0.000 0.0 0.0 0.0 0.0
CPT-16/ 25 ft 8 2 1/25/00 10:56 - 0.0 0.0 0.0 0.0 9,930 |Differential pressure transducer not functional.
CPT-16/25 ft ] 2 377100 10:41 -- 0.0 0.0 0.0 0.0 | 15,400 |Differential pressure transducer not functional.
CPT-16/ 25 ft 8 2 6/2/00 11:20 0.060 0.0 0.0 0.0 0.0 12,500
CPT-16/ 25 ft 8 2 6/27/00 10:17 0.070 1.6 0.0 0.0 0.0 11,400
CPT-16/ 25 ft 8 2 7124/00 10:34 0.050 1.4 0.0 0.0 0.0 11,800

(
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Table F-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During
Nonoperation of the SVE System, October 1999 Through September 2000. (5 Pages)

vjeQ Supiojuopy JodeA [0S 0007 Xd — 4 xppuaddy

Sample |Depth|, | Semple [Ppecws| cou (CHCB| MEK |CH2CR| Water Comment

Location {m bgs) Date/Time &Pa) (ppmv) {(ppmv)| (ppmv) | (ppmv) | (ppmv)
|CPT-16/ 25 #& 8 2 | 8290010:36 | 0.070 1.8 0.0 0.0 0.0 | 12200
|CPT-16/25 ft 8 2 | 9/250010:21 | 0.000 1.7 0.0 0.0 0.0 | 11,700
CPT-27/33 4 10 2 | 1026/999:56 | -0.060 1.1 0.0 0.0 00 | 10,600
CPT-27/33 ft 10 2 |11300913:17| 0.000 0.0 0.0 0.0 0.0 | 11,700
ICPT-27/ 33 1t 10 2 {12/29/9910:39{ -0.030 1.2 0.0 0.0 00 |[702]
CPT-27/33 & 10 2 | 172500 10:52 - 12 0.0 0.0 1.0 | 10,100 |Differential pressure transducer not functional.
CPT-27/33 it 10 2 | 3r7%0010:36 - 1.3 0.0 0.0 1.2 | 14,400 |Differential pressure transducer not functional.
CPT-27/33 ft 10 2 | &2/0011:13 0.020 1.6 0.0 0.0 12 112,500
CPT-27/33 ft 10 2 | 6270010:13 | 0.060 1.3 0.0 0.0 1.5 |12,300
CPT-27/33 ft 10 2 | 140010:30 | 0.060 1.2 0.0 0.0 00 | 12,600
CPT-27/33 ft 10 2 | 8&729/0010:27 | 0.070 1.8 0.0 0.0 0.0 | 12800
CPT-27/33 ft 10 2 | 9/250010:12 { 0010 1.6 0.0 0.0 0.0 | 11,800
CPT-21A/45ft | 14 2 | 10/26/998:47 | -0.170 50.3 0.0 0.0 14 | 9420
CPT-21A/45f | 14 2 |1130m912:33]  0.020 78.0 0.0 0.0 26 | 11,000
CPT-21A/451 | 14 2 | 12129199947 | -0.060 70.4 0.0 0.0 25 | 7,050
CPT-21A/458 | 14 2 | 1251009:50 -~ 81.6 0.0 0.0 1.9 | 9,270 |Differential pressure transducer not functional.
|CPT-21A/45 ft 14 2 3/7/00 9:45 - 540 0.0 0.0 2.8 10,000 |Differential pressure transducer not functional.
CPT-21A/45f | 14 2 | &2/0010:33 0.100 94.0 0.0 0.0 48 | 13,600
CPT-21A/45 fit 14 2 | «27/009:16 -0.180 88.7 0.0 1.1 56 111,200
CPT-21A/45ft | 14 2 | 7724100 9:49 0.010 91.4 0.0 0.0 46 | 11,800
CPT-21AJ45/ | 14 2 | 8/29/009:08 | 0.170 1220 | 00 0.0 49 | 11,400
CPT-21A7a5ft | 14 | 2 | 92500934 | -0.100 964 | 00 | 00 41 |999%
CPT-9A/60%t | 18 2 |1026/99 10:06] -0.150 329 0.0 0.0 2.7 | 11,000
CPT-9A/ 60 ft 18 2 11173009 13:28| -0.050 39.3 0.0 0.0 3.6 | 12,200
CPT-9A/ 60 ft 18 2 [12/29/99 10:56] 0.040 435 0.0 0.0 33 | 8,130
CPT-9A/ 60 ft 18 2 | 1/25/00 11:00 - 38.1 0.0 0.0 2.7 | 9,830 |Differential pressure transducer not functional.
CPT-9A/ 60 ft 18 2 3/71/00 10:47 - 33.2 0.0 0.0 2.5 14,300 |Differential pressure transducer not functional.
CPT-9A/ 60 ft 18 2 | 6/2/0011:25 0.140 439 0.0 0.0 3.8 | 15400
CPT-9A/ 60ft 18 2 | 6211001024 | -0.080 67.6 0.0 1.0 57 | 12,600
CPT-9A/ 60 ft 18 2 | 7P4/0010:43 | 0.140 403 0.0 0.0 3.4 | 12,300
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Table F-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield Dﬁring
Nonoperation of the SVE System, October 1999 Through September 2000. (5 Pages)

1002 198 — 2661 971 “on§ 131 40q4vD) Y1 1D FAS Jof sioday 1pag a3uduuiofizd

84
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Semple |Depth|, | Sample [Cfereatall ooy |cHos| MEK |CH2CR| Water Comment E:
Location |(m bgs) Date/Time (kPa) (ppmv) |(ppmv)| (ppmv) | (ppmv) | (ppmY) o
CPT-9A/ 60 ft 18 2 | 8297001045 | 0220 416 0.0 0.0 3.6 | 15,100 1
CPT-9A/ 60 ft 18 | 2 |925001026 | -0.020 422 | 00 | 00 30 | 11,500 3
CPT-9A/ 60 ft 18 | 2 925001026 | -0.020 425 | 00 | 00 3.0 | 11,600 |[Duplicate
W15-82/83 ft 25 | 2 [1026099:52| -0.540 357 | 26 12 | 203 |10,100 g
W15-8%/ 83 ft 25 | 2 [11300913:09] 0.180 234 | 32 | 00 | 194 |12.800 ”
W15-82/ 83 ft 25 | 2 [1229/910:35] 0240 212 | 32 | 00 | 239 | 8030 e,
W15-82/83 1 25 | 2 | 1/25/0010:48 _ 190 [ 15 | 00 [ 214 | 9,680 [Differcntial pressure transducer not functional.| §
WIS-82/83 f 25 | 2 | 301032 - 298 | 00 12 | 250 [12,800 |Differential pressure transducer not functional. | | &
W15-82/83 &t 25 | 2 | 2001107 | 0360 255 | 00 | 22 | 423 |14900 -
W15-82/ 83 ft 25 | 2 |6&270010:10] -0.100 235 | 00 | 26 | 402 |12.300 %
WIS-82/83 ft 25 | 2 | 724001027 | 0.040 255 | 00 | 22 | 456 | 11,200 )
25 | 2 |829m0ie:12] 0450 | 265 | 00 | 26 | 475 | 11,800 B
25 | 2 |8P9M0I0:12| 0450 | 265 | 00 | 27 | 480 | 11,700 [Duplicate =]
] 25 | 2 [onsmo10:16) 0120 | 287 | o0 { 23 | 495 [i000]
lcPT2tars6e | 26 | 2 | 10m6m98:5t] -0350 97 | 00 [ 00 2.1 =
Jcprziargen | 26 | 2 | 1026998:51 | - 00 1 00 | 20 | licate .. g,
' | 26 | 2 |11/30m912:35 00 | 00 | 29 |11.400 Eﬁf value used for CC14; A filter = 126
a1 oo e panggaey 3000 FZT B0 TR *v% T &mmimmmmﬁ Afifter = 116 -+
CPT-21A/86ft | 26 | 2 | 1/25/009:54 - 1410 | 00 | 00 22 | 9,360 IDifferential pressure transducer not functional.
Differential pressure transducer not functional.
CPT-21A/86f%t | 26 | 2 | 3/7/009:53 - 1130 | 00 | 00 1.7 | 9,600 [B filter value used for CC14; A filter = 112
: PPELY. o
CPT-21A/86ft | 26 | 2 | 6/2/0010:35 | 0.190 1950 | 00 | 00 53 |13,600 9 o
CPT-21A/86f | 26 | 2 | 6/27/009:19 | -0.340 | 1860 | 00 | 00 55 | 11,600 o &
CPT-21A/86ft | 26 | 2 | 772400952 | 0010 | 1690 | 00 | 00 55 [11,800 S
CPT-21A/86ft | 26 | 2 | 8729/009:11 | 0.250 1890 | 00 | 00 57 | 11,600
CPT-21A/86ft | 26 | 2 | 9°25/009:37 | 0170 | 1750 | 00 | 00 46 | 10200
W15-95/ 86 ft 26 | 2 [1026099:47] -0010 90 00 | 00 95 | 9,860
W15-95/ 86 ft 2% | 2 [unw9i1302] -0.140 112 | 00 | 00 84 | 12,400
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Table F-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During
Nonoperation of the SVE System, October 1999 Through September 2000. (5 Pages)

vje(q Supiojuoy JodeA [0S 0007 Ad — A XIpuaddy

Sample | Depth |, | Sample Differential) ¢ | CHCI3| MEK |CH2CI2| Water Comment
Location (m bgs) Date/Time (kPs) (ppmv) |(ppmv) | (ppmv) | (ppmv) | (ppmv) mmesy

WIs95/ 868 | 26 | 2 |12/29/91031| -1350 | 120 | 00 | 00 | 88 | 795
WI595/868% | 26 | 2 | /25001045 | - 125 | 00 | 00 | 90 | 9,810 |Differential pressure transducer not functional.
W1SO5/86R | 26 | 2 | 125001045 | - 144 | 00 | 00 | 90 | 9,680 |Duplicate
WIS95/868 | 26 | 2 | 3/7/0010:26 - 132 | 00 | 00 | 7.1 | 10.000 |Differential pressure transducer not functional.
WIS95/86 | 26 | 2 | 3/7/00 10:26 - 131 | 00 | 00 | 74 | 10900 [Duplicate
W1595/868% | 26 | 2 | «20011:02 | 1500 | 212 | 00 | 12 | 104 | 13,500
WIs95/ 86 | 26 | 2 | &2/0010:05| 0200 | 217 | 00 | 13 | 95 12,000
W1s95/868 | 26 | 2 | 7724/0010:23 | 0450 | 237 | 00 | 16 | 97 |12500
W1595/868% | 26 | 2 | &/29/0010:03 | -1830 | 274 | 00 | 12 | 92 |13,000
Wis9s/868 | 26 | 2 | 9725001007 0380 | 285 | 00 | 00 | 90 |11,100

|CPT-28/ 87 ft 27 | 2 |102699843| 0360 | 1040 [ 00 | 00 | 24 | 9450 I?pﬂ:” value used for CC14; A filter = 89.5
cprawerh | 27 | 2 [twsomen227] oor0 | 100 | 00 | oo | 32 [11200 gpg"f‘ value used for CCl4; A filter = 151
cPragisTh | 27 | 2 | 127299943 0510 | 1800 | 00 | 00 | 26 | 7210 :pﬂf‘ value used for CC14; A filter = 154

Differential pressure transducer not functional.
cpras/g7® | 27 | 2 | 12500942 - 1810 | 00 | 00 | 19 | 9.110 [B filter value used for CC14; A filter = 168
ppmv. .

CPT28/81R | 271 | 2 | 37/009:32 ~ &7 | 00 | 00 | 25 | 8.860 |Differential pressure transducer not functional.
CPT28/8TR | 27 | 2 | &2/0010:27 | 0.80 | 2050 | 00 | 00 | 47 |13.200
cPTawsin | 27 | 2 | 62700910 | 0320 | 1650 | 00 | 00 | 54 |11,800 |Bfiltervatue used for CCL4; A filer = 157
CPTZu/8TR | 27 | 2 | 72400942 | 0010 | 1740 | 00 | 00 | 41 |11,400
CPT28/8Th | 27 | 2 | 829/009:04 | 0250 | 2140 | 00 | 00 | 47 12,000
CPT28/8TR | 27 | 2 | 9725/009:20 | 0.160 | 1950 | 00 | 00 | 40 | 9210 |
wis2amien| 35 | 3 |1on699921| 0560 | 2040 | 00 | 00 | 68 | o940 |5 TervensedforCEhA filter = 176
wis2i 14| 35 | 3 |[11809912:44] 0220 | 3170 | 00 | 00 | 45 [12300 ;’PE:" value used for CC14; A filter = 288

9 "A3Y
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Table F-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During
Nonoperation of the SVE System, October 1999 Through September 2000. (5 Pages)

or-4

- =no data

bgs = below ground surface
CC14 = carbon tetrachloride

CH2C12 = methylene chloride

CHC13 = chloroform
MEK = methylethyl ketone

ppmv = parts per million by volume

" Note: Concentrations recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.

3>
2
Sample | Depth |, | Semple (PHCrRS) oy |cnen| MEK |CH2CR| Water Comment E-
' Location (m bgs) Date/Time (kPa) {(ppmv) |(ppmv)| (ppmv) | (ppmv) | (ppmv) vy
wis-217/114f | 35 | 3 |12299910:13] 0440 | 3700 | 00 | 00 | 39 | 8780 l‘fpﬂf value used for CC14; A filter = 333 ':
Differential pressure transducer not functional.
W15-217/114ft | 35 3 | 1/25/00 10:20 - 4000 | 00 0.0 48 | 9,610 |B filter value used for CC14; A filter = 366 %
ppmv.
W15-217/114fc | 35 3 | 3/7/0010:06 - 92.0 1.0 0.0 4.5 | 9,720 |Differential pressure transducer not fonctional, @
WI15-217/ 1141 | 35 3 | 6/2/0010:45 | 0.460 a0 | 27 0.0 95 | 13,500 : =
Wi15-217/ 114 &t | 35 3 | 62/0010:45 | 0460 3760 | 32 0.0 89 | 13,500 [Duplicate <
wis217/114ft| 35 | 3 | 627100947 | 0290 3580 | 21 0.0 9.5 | 11,700 -‘g"
WI15-217/114 1t | 35 3 | 7/24/0010:09 | -0.180 185.0 | 1.1 1.0 85 | 10,600 =
W15-217/ 1148t | 35 3 | 8°29/009:30 | 0390 4320 | 26 0.0 103 | 9910 2
Wi15-217/114f | 35 3| 9ns/009:50 | 0240 2490 | 1.1 0.0 88 | 9,870 E‘
W15-9L/ 1766t | 54 6 | 102690937 | -0.160 B.6 0.0 0.0 1.9 | 9810 s
WI59L/ 176t | 54 6 |11/30m9 12:56] 0.290 12.0 0.0 0.0 23 | 12,700 3
WIS9L/ 176/t | 54 6 [12/29/9910:21] 0.900 12.1 0.0 0.0 19 | 8340- E
W15-9L/ 176 ft | 54 6 | 1/25/00 10:40 - 14.4 0.0 0.0 2.6 | 10,400 |Differential préssure transducer not functional. | | &
(WIS 176 ft 1 54 6 MO0 | - 90 1 00 | 06 1 14 10,700 {Differemtinl pressure transducer not functional. | E\
WIS9L/ 176 ft | 54 6 | 6/2/0010:58 0.310 12.3 0.0 0.0 27 {11,800 "
IWIS-9L/ 176/t | 54 6 | 6270010:00] -0.040 11.9 0.0 0.0 32 | 11,700 ]
e e e e e e e e e e R R R E o L e e S &
WIS9L/ 176 ft | 54 6 | 829/009:57 | 0530 204 0.0 0.0 36 | 11,400
WISOL/176ft | 54 6 |9250010:03 | -0.070 10.1 0.0 0.0 1.6 | 9,100
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Table F-3. Carbon Tetrachloride Concentration Standard Analyses,

October 1999 Through September 2000.

Carbon Carbon
Tetrachloride | Tetrachloride
Concentration | Concentration |Date Analyzed An":l“‘y:ed BAK Serial

Standard | Analyzed

(ppmv) (ppmy)
255 263 10/26/99 1038 1747619
25.5 2%9 10/26/99 11:30 1747619
255 256 113009 14:00 1747619
25.5 263 11/30/99 15:10 1747619
255 260 12129199 11:30 1747619
255 %7 12729199 12:18 1747619
255 2538 01/25/00 1122 1747619 -
25,5 26.5 01/25/00 12:10 1747619
25.5 25.9 03/07/00 11:02 1715232
255 262 03/07/00 11552 1715232
200 177 03/07/00 0:00 1715232
25.5 257 06/02/00 9:08 1715232
200 167 06/02/00 9:46 1715232
255 25.9 06/02/00 12:03 1715232
25.5 266 06/02/00 12:45 1715232
200 178 06/02/00 12:53 1715232
75,5 262 06/27/00 12:40 1715232
25.5 262 06/27/00 13:28 1715232
200 165 06/27/00 13:54 1715232
255 26,3 07724100 12:24 1715232
255 265 07724100 13:10 1715232
200 178 G7/24/00 1322 1715232
25.5 260 08/29/00 11229 1715232
255 263 08/29/00 12:17 1715232
200 209 08/29/00 1222 1715232
25.5 25.8 09/25/00 11:17 1715232
255 262 09/25/00 12:05 1715232
200 200 09/25/00 1211 1715232

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. 2001

June 2002
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BHI-00720

Rev. 6
- i
Table F-4. Blank Analyses", October 1999 Through }ﬁeptember 2000.
Hil
Sample CCM | CHCI3 | MEK | CH2CI2 | Water
Location | SmPleDate | Sample Time | (o0 | ooy 1¢g:m) (ppmv) | (ppmv)
Blank 10/26/99 10:36 0.0 00 |00 0.0 7,710
Blank 10/26/99 11:32° 0.0 00 | 00 1.3 7,600
Blank 11/30/99 13:57 0.0 0.0 0.0 0.0 9,300
Blank 11/30/99 15:08 0.0 0.0 1100 0.0 8,690
Blank 12/29/99 11:28 0.0 0.0 0.0 0.0 5,810
Blank 12/29/99 12:20 0.0 00 | 100 1.1 5,460
Blank 01/25/00 11:20 0.0 0.0 110.0 00 | 7260
Blank 01/25/00 12:12 0.0 0.0 10.0 1.0 7,880
Blank 03/07/00 11:00 0.0 0.0 110.0 0.0 5,590
Blank 03/07/00 11:54 0.0 0.0 110.0 0.0 6,520
Blank 06/02/00 9:06 00 | 00 | iloo 0.0 8,000
Blank 06/02/00 9:24 0.0 00 [ {00 0.0 9,200
Blank 06/02/00 12:01 0.0 00 [ {00 0.0 8,330
Blank 06/02/00 12:47 0.0 0.0 10.0 0.0 10,000
Blank 06/27/00 0:00 0.0 00 | 100 1.3 9,630
Blank 06/27/00 0:00 0.0 0.0 10.0 1.1 9,990
Blank 07/24/00 12:22 0.0 0.0 0.0 0.0 9,620
Blank 07/24/00 13:12 0.0 0.0 10.0 0.0 9,070
Blank * 08/29/00 11:27 00 0.0 0.0 0.0 8,620
Blank 08/29/00 12:19 0.0 00 [ {00 0.0 9,070
Blank 09/25/00 11:15 0.0 0.0 10.0 0.0 6,600
" {Blank 09/25/00 12:07 0.0 0.0 0.0 0.0 8,040

Note: Concentrations recorded in this table as 0.0 ppmv were measmed as<1.0 ppmv.
* Analyses of the vapor headspace in blank samples of deionizied water.

CC14 = carbon tetrachloride
CHCI13 = chloroform

MEK = methylethyl ketone
CH2C12 = methylene chloride

4
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Table G-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During Nonoperation of

the SVE System, October 2000 through September 2001. (SPagQS)_

Sample . | Depth |, I — Differentall ¢y, | CHOY | MEK | CHCL | Water Comment
Location  |(m bgs) Date Time | qp,) |@pmv)| @pmv) (pmv)| (ppmv) | (ppmv)
lcPT4A2SR: | 8 2 | 402001 | s:10 -0.012 35 00 | 00 1.6 | 11,600
|CPT4ARS & | & | 2 | smomo0o1 | 814 | 0012 | 20 | 00 | oo | 00 [923
cPraansa | 8 2 | &2972001 | 840 -0.005 00 | 00 0.0 12 | 10,400
cpr4ansa | 8 | 2 | 73172001 | 8:53 -0.005 00 | 00 [ 00 | 00 {11000
[CPT-4A125 1t 8 2 | &3012001 | 6:55 -0.007 00 | 0o | 00 14 |12.600
CPT-4A/25 Rt 8 2 | 9nsroo1 | 9:42 0.037 00 | 00 | 00 1.5 | 10000
CPT-32/25 ft 8 2 |10312000] 9:25 0.000 6.3 00 | 00 1.1 | 9750
CPT-32/25 ft. 8 2 |112872000] 8:57 -0.005 76 | 00 | 00 | 00 | 5620
[CPT-32/25 8¢ 8 2 §12/29/2000| 7:30 0.002 119 | 00 0.0 00 | 7,020
|cPT-32725 11t 8 2 | 21272001 | 9:49 0030 |165] 00 | 00 12 | 3.95 |Water analysis in units of Ty (°C).
CPT-32125 ft 8 | 2 | 278720011 9:09 £0.002 s7 | oo | o0 | 00 |6930
CPT-32/25ft 8 [ 2 [32002001f 1040 | 0005 ] 154 | 00 | 00 14 |15500
CPT-3225ft° | 8 2 | 7312001 | 943 o000 | oo | 00 | o0 | 00 |13400
CPT-32125 ft. 8 | 2 | 8302001 7:30 0007 | 00 00 | 00 | 14 [14400]
|CPT-32725 fi ] 2 | 95200t | 9:54 | 0022 0.0 0.0 0.0 1.2 | 11,300
cpr-3o28 [ 9 | 2 |1o312000] 9:20 -0.005 00 | 00 | 00 | oo |8720
cpT3on8f | 9 | 2 |11282000] 850 | o000 | 00 | 00 | 00 | 00 [579
lcPT30n28f | 9 | 2 12202000 7:26 | 0007 | 00 | 00 | 00 | 00 | 7.020 ,
CPT30/28f | 9 2 | 21202001 | 9:42 -0.025 0.0 00 | 00 0.0 | 3.64 |Water analysis in units of Toew (°C).
CPT-3028#% | 9 | 2 | 22872001 | 9:04 -0.005 00 | 00 | 00 | 00 |8s00
ICPT-30/28% = | 9 2 | 3roroo1 | 1034 | 0.005 0.0 12 | o0 | o0 }14,500
ICPT-3028 B 9 2 | 73172001 | 8:49 0002 | 00 | 00 | 00 1.1 |10700
[cPT-30128 ft 9 2 | 83002001 | 6:50 0005 | 00 ] 00 | 00 1.0 112,200
|CPT-3028 & 9 2 | 9252001 | 9:33 0.030 00 | oo | oo | 00 |9430
CPT-13A/30 fi 9 2 | 10/31/2000) 10:10 0000 | 24 0.0 0.0 00 | 9,89
{CPT-13A/30 ft 9 2 |1172872000] 9:20 0012 |. 23 00 | 00 | 00 | 5840
[cPT-13A730 £t 9 | 2 |1229n2000] 7:43 002 | 29 ] oo | 00 | 00 |7370

e8] SULIO)UOA

aode p10§ 100T 18X [edSY] — O Xjpusddy
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Jode 110§ 1007 182X 8IS — ) xipuaddy

7/31/2001 | 10:28 0.002

8/30/2001 | 8:09 -0.010

9/25/2001 | 10:38 0.022

1073172000 |~ 9:07 -0.030

1L/282000 | 8:46 -0.002 3.1 0.0 0.0 1.0 5,810

1212972000 |  7:22 0.007 4.9 0.0 0.0 1.3 6,970

9 A3y

2/12/2001 9:33 -0.032 30 0.0 0.0 0.0 3.51 [Water analysis in units of Toew (°C).

27282001 8:57 0007 | 46 0.0 0.0 1.1 8,880

0CL00-THH

-
5 .;:; Table G-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During Nonoperation of
g E the SVE System, October 2000 throngh September 2001. (5 Pages)
@ Location @ bg)| 2™ Duie | Tume | TS |(opun)| ppum |cppum)| (ppar; | Gpone) Comment
8 (kPs)
| [CPT-13a730ft [ 9 [ 2 [21272001] 10:06 | 0037 [ 22 | 00 | 00 [ 00 | 594 [Water analysis in units of Tow (°C).
g CPT-13a7301t | 9 | 2 [2728n001 9:37 0002 | 36 | 00 | 00 [ 00 ]11500
T| [CPT-13Aaof | 9 | 2 | 32072001 | 852 0000 [ 24 ] 00 | 00 | 00 |8360
E fcer-13a30ft | 9 | 2 [4naneor| 87 0002 [ 25 ] 00 [ 00 | 00 [11,400
o| [ceT13an08 | 9 | 2 [sno01] 820 | 0015 | 16 | 00 | 00 | 00 |&0s0
gl [Cr-i3ason | 9 | 2 | 6292001 | 847 0002 | 00 | 00 | 00 [ 00 [10400
o| [cPT13As0f | 9 | 2 [7/31200i ] 1003 | 0010 | 00 | 00 | 00 | 00 114200
g. |CPT-13A730 ft 9 2 | 83072001 | 7:39 0007 | 00} 00 | 00 | 00 [143800
3 ICPT-13A730 ft 9 2 | 972502001 | 10:29 0.012 1.9 00 | 00 | 00 |10400
i |cPT-1A32 82 10 | 2 liom31z000] 1027 | 0002 | 43 | 00 | 0o | 0o [11,300
F| jcer7amest | 10 | 2 {nsnooo] 937 | 0007 | 38 | 00 | 0o | 0o |6290]
=| |cpr-7am2ft | 10 | 2 (1272972000} 7:52 | 0090 [ 52 | 00 | 00 | 00 | 768
Tl |cpraamt 10 | 2 [2m22001 ] 10:17 | 0040 | 55 | 00 | 00 | 00 | 6.17 [Water analysis in units of Tsew (°C).
8! [CPT-7A/321t 10 [ 2 |272872000 | 946 | 0002 | 52 | 00 | 00 | 00 10500
1) jepTzames | 10 | 2 | 3semeei] 997 0085 | 51 { 00 | oo | 00 {85201
1| [cPTam s 10 [ 2 4302001 ] 824 | 0017 [ 27 | 00 | 00 | 00 [11600
N 2 | 5m0m2001 | 824 1 -0017 | L 00 | 00
2
2
2
2
2
2
2
2
2

3/202001 8:00 -0.010 4.2 00 | 00 0.0 6,630
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Table G-1. Carbon Tetrachloride Coneentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During Nonoperation of
the SVE Systan,OctoberZMthmughSeptemberzool. (5 Pages)

Sample | Depth |, Sample Mr eventiall .\ | crCY, | MEK | CH.CL | Water Comment
Locatios  |(m bgs) Date Thme (kPa) (ppmv)| (ppmv) |(ppmv)| (ppmv) | (ppmv) | ,
CPT-1A535 f 11 | 2 { 4302001 | 8:00 0.012 48 | 00 [ 00 | 1.7 ]11,000
|CPT-1A35 ft 11 | 2 | 573002001 | 8:00 -0.017 30 | 060 | 00 | 00 [ 755
[CPT-1A735 &t 11} 2 | enon001 | 828 0015 | 717 10 | 00 1.6 | 10,400
{cPr-ianst - | 1 | 2 | 62902001 | 8:28 0.015 1.6 1.0 1.0 | 1.6 |[10,400 [Duplicate
|CPT-1AnS® | 11 | 2 |7/31/2001 | 8:20 0020 | 13| 00 | 00 | 12 |9820
\CPT-1ams® .| 11 | 2 |em302001 | 630 | 0007 [ 105 | 00 | 00 [ 14 ]12000
|cPT-1A735 #t 11 | 2 | osno01]| 9:17 0.022 9.5 1.1 0.0 1.8 [ 9350
{CPT-1A735 ft 11 | 2 | 92502001 | 9:58 0.134 9.4 1.0 | 10 1.8 | 9.430 |Duplicate
lcpT-33is0 | 12 | 2 [ 7312001 | 8:41 0012 | 00| 00 | 00 | 16 |10500
lcPr-3340ft - | 12 { 2 | 8302001 | 645 0.012 1.1 00 | 00 | 18 [12200
b 12 | 2 [onsnoo1] 928 0.035 16| 00 | 00 ] 19 [958}

12 | 2 |apono01 | 805 0.005 19| oo | a0 | a0 |[11,100]

12 | 2 | smo2001 | 8:07 0020 | 13 ] 00 | 00 | 00 | 8060 |

12 2 {e29n2001 | 8:34 -0.015 14 00 0.0 0.0 |10,600]|

12 2 | 1312001 | 8:32 0.017 15 0.0 00 | 00 ]10200

12 | 2 | 83072001 | 6:40 0.012 18 | 00 |.00 | o0 [12300

12 | 2 [orsnoor| 924 0037 | 22 | 00 | oo | 00 |o9910

2 | 2 | 7312001 | 946 | 0060 | 40 | 14 | 12 | 16 [12,700

21 | 2 | 8302001 7:32 0.030 39 1.2 1.1 1.7 | 14,400

, 21 | 2 | 92572001 | 9:58 0.134 43 | 00 [ 00 | 15 [990 ,

lcPT4Ar75 86 23 | 2 | orsm001 | 9:50 0025 | 71 | 00 | 00 | 24 110900 |Substitute for CPT-4A/1 fi
|CPT-1A91 #t 28 | 2 | 1312000 | 8:23 0007 | 57 ] 00 | o0 17 |10400
CPT-1A/91 fit 28 | 2 | 8302001 | 6:34 0002 | 68 | 00 | 00 1.8 |12,800
CPT-1AM1 fi 28 | 2 | 925001 | 9:20 0.010 83 | 00 | 00 1.8 | 9940
ICPT4AM1 ft 28 | 2 | 7312001 | 8:58 0134 | 75 | 00 | 00 | 23 |10200Water noted in line at CPT-4AM1 ft
CPT-4A/1 fi 28 | 2 | as30r2001 | 7:00 0045 | 75 | 00 | 00 | 22 |12,100 {Water noted in line at CPT-4A/91 ft
wis-1svio1ft | 31 | 2 |io312000] 9:00 0080 [ 29 | 00 | 00 | 00 | 9300

eje( SupI0)UOTA

JodeA 110§ 10T 182X [edsl] — O xpuaddy

9 A%y
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Table G-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1A/Z-18/Z-12 Wellfield During Nonoperation of
the SVE System, October 2000 through September 2001. (5 Pages)

00T sunf

Differential
Sample | Depth CCL | CHCY | MEK | CH,CL, | Water
(mbg)| ™| Date | Time | Trper” |(epmv)| @pmv) |pporw)| (pprmv) | @pmv) Comment

WI18-152/101 ft | 31 1172872000 8:26 -0.092 5.2 0.0 0.0 0.0 6,040

W18-152/101 fi 31 12/29/2000| 7:19 0.127 5.2 0.0 0.0 1.5 7,220

eje( SULIOJIUOJA]

W18-152/101ft | 31 21272001 | 9:27 -0.105 38 1.1 0.0 0.0 1.35 |Water analysis in units of Tg.,, (°C).

W18-152/101 ft 31 2/28/2001 8:52 0.065 8.0 0.0 0.0 0.0 | 8320

Wi8-152/101 ft | 31 3/20/2001 | 7:55 -0.052 2.3 0.0 0.0 00 | 7,120

W18-152/101 fi 31 7/31/2001 8:15 0.147 10.2 0.0 1.5 2.3 | 10,500

W18-152/101 ft 31 8/30/2001 6:25 -0.032 22.8 0.0 12 24 ]11,300

Wl&j'lﬂllbl ft 31 97252001 | 9:14 0.117 258.7 0.0 1.0 2.3 9,440

W18-167/106ft | 32 10/3172000| 9:43 -0.070 171.01 00 0.0 33 110,700

W18-167/106 ft 32 11/28/2000 ] 8:40 -0.097 136.0 0.0 0.0 6.4 5,880

WI18-167/106#t | 32 122972000 9:15 0.110 1660 | 00 00 63 | 9110

W18-167/106 ft 32 212/2001 | 1245 -0.025 166.0 0.0 0.0 36 15.7 |Water analysis in units of Ty, (°C).

JodeA 110§ [00Z TedX [edsyy — O xipuaddy

W1s-167/106ft { 32 2/28/2001 1 9:23 0.032 13501 00 0.0 26 112,000

{Wiseroet | 32 31200t]- 10241 00er- 128301 00 | 00 | 37 fisam

“““““““““““““““““““““ 83002001 { 8:03 0.062 2290 00 1.0 4.7 15,500

Z 38 — 7661 92 ‘S 3] v0quV) 3y} 10 JAS 10f woday oag aduvuuofiad

W 18- 677106 ft L]
IWI8-167/106 ft | 32 .9 . 9:06 1 0107 124801 00 ) 00 ! 35 191301

WI18-158L/120ft) 37 11728720001 8:34 -0.095 1640 | 00 54 141.0 | 6,000

W18-158L/120 t| 37 12/29/2000] 9:08 0.120 1970 | 00 59 145.0 | 9,170

W18-158L/120ft| 37 21212001 | 12:43 0.015 2390 | 00 6.2 122.0 | 16.6 |Water analysis in units of Tgey (°C).

W18-158L/120 ft] 37 2/28/2001 | 9:18 0.075 2000 0.0 5.0 985 11,400

WI18-158L/120 | 37 3202001 | 10:50 -0.050 2840 ] 0.0 58 122.0 | 14,100

WI18-158L/120ft] 37 773122001 | 10:14 -0.067 90.6 0.0 6.3 111.0 | 13,400

W18-158L/120 ft] 37 87302001 7:58 0.057 11630 ] 00 6.2 110.0 | 15,000

9 A0y

W18-158L/120 ft] 37 8/30/2001 7:58 0057 | 164.0 1.0 6.5 113.0 | 15,100 |Duplicate

0CLO0-IHE

2
2
2
2
2
2
2
2
3
3
3
3
3

Wi8-167/106ft | 32 | 3 | 3202000 | 10:55 | 0017 | 972 | 00 | 00 | 41 [14500
3
3
3
3
3
3
3
3
3
3
3
3
3

WI18-158L/120/t] 37 9/2512001 9:04 | 0.117 1590 | 0.0 6.1 110.0 | 9,020

D




200 =2unf

1007 1495 = Z661 ‘24 "1 13 uoqup) 341 10 JAS 40f Loday 1paT aouvuLiofiad

Table G-1. Carbon Tetrachloride Concentrations Monitored at the 216-Z-1AIZ-18[Z-12 Wellfield During Nonoperation of
the SVE System, October 2000 through September 2001. (5 Pages)

Sample  (Deptn|, Difterentiall ¢y, | CHCL, | MEK | CH,CL | Water Comment
Location  |(m bgs) Date Time | p, |@pmv)| @pmv) |(ppmv)| (ppmw) | (ppmv)
'[W18-249/1%0 1 | 40 3 j10/312000) 955 | 0070 | 510 )] 00 | 00 40 |10,500
[Wi1s-249/1308 | 40 3 |11/2872000| 9:11 0.117 49.2 0.0 0.0 1.3 | 6,140
W1s-249/130£t | 40 3 [11/2872000] 9:11 0.117 | 488 1.0 1.0 12 | 6,200 [Duplicate
WI18-249/1300 | 40 | 3 }1222972000| 7:35 0120 [ 1230] 00 0.0 22 | 1670
WIS-2497130R T 40 | '3 21272001 | 9:59 0254 | 521 0.0 0.0 0.0 | 5.46 |[Water analysis in units of Tw (°C).
Wi8-249/130% | 40 | 3 | 22802001 | 9:31 0.085 1250 | 00 0.0 0.0 | 12,000 :
W18-249/130f | 40 3 | 37202001 | 8:40- -0.085 467 | 00 0.0 00 | 7,89
W18-249/130ft | 40 3| 7312001 | 9:55 -0.125 44.6 0.0 1.1 15 {12,400
Wi1s-240/130ft | 40 | 3 | 83072001 | 7:45 0055 J161.0] 00 | 00 | 1.4 13900
wis-24971300 | 40 | 3 | 9r2572001 | 10:19 0219 |[1960]| 00 | 00 | 00 | 9810
wis-248/131ft | 40 | 3 [108312000) 10:17 012 |1770] 00 | 00 | 36 |10300
Wi8-248/131 £t | 40 | 3 |11/28/2000| 9:27 0169 | 1690 ] 00 00 | 26 | 6260
W18-248/131ft | 40 3 | 127202000 7:47 0154 | 1750] 00 0.0 35 | 7,860
W18-248/131 1t | 40 3§ 2122001 | 10:12 0468 | 2140 00 0.0 0.0 | 599 |Water analysis in units of Tay (°C).
WIS-248/131ft | 40 | 3 | 2/28/2001 | 9:40 0012 | 1640} 0.0 0.0 0.0 11,300
W13-248/131 ft | 40 3 | anonoo1 | 8:57 0132 |1780] 00 0.0 00 | 8,010
WIS-4%/131R | 40 3 | 77312001 | 10:08 0172 [3060] 00 0.0 0.0 |13,000
Wi18-248/131ft | 40 | 3 | €30/2001 | 7:52 0060 |2740| 00 0.0 0.0 |14,300
WIB24R/13tft | 40 | 3 | 972572001 | 10:33 0326 |2360]| 00 0.0 0.0 |10400

Note: CmmsmdedinﬂﬁnablenOOppmvwmmsuredud 0 ppmv.
—=no data

bgs = below ground surface

CCl4 = carhon ‘tetrachloride

ppmy = parts per million by volume

8)B(J SULIO)OIA

JodeA [19S 1007 183X [BISL] — O xppuaddy

9 A3y
0ZL00-THY
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System,
October 2000 through September 2001, (7 Pages)

Sample Depth Differential

:
£| | Locstin  Jambed|™™| Date [ Time | Fromere o) opaam | ppe) tpare| P . Comment
§| [cer-1mon 3 | 2 [105312000] 1044.| 0005 [ 43 | 00 | 00 | 00 10700
3| [cpr-1m0 3 | 2 [11282000f 1022] 0005 | 37 | 00 | 00 [ 00 [ 7.0
| |cPT-17108 3 | 2 [12r20n000] 808 | 0017 | 52 [ 00 [ 00 | 14 {72350 [ |
8| [ceT-1m08 3 | 2 |2n22001 (1030 0017 | 48 | 00 | 00 | 14 | 632 |Water analysis in units of Tyew (°C).
¥ [ceT-17m108 3 | 2 |2nsno0| 955 | o000 [ 57 | 00 | 00 | 15 [ aen0
81 fepr-vmon 3 | 2 {3roz001] 935 [ o002 [ 53| 00 | 00 | 15 | 720
2| [cer-17m10 3 | 2 4302001 845 | 0007 | 66 | 00 | 00 | 23 | 11400
X [cprrmnon 3 | 2 |smono0r]| 840 | 0002 | 51 [ 00 | 00 | 19 | 9110
{E’; CPT-17/10 & 3 | 2 {6290001] 9:18 | 0005 | 47 | 00 | 00 | 16 | 1L100
S| lcprasnsn s | 2 Jro312000{ 1054 | 000z | 17 [ 00 | oo | 16 [11,000]
8| [ceramisn 5 |2 |uze2000] 1039 0002 | 21 | 00 | oo [ 0o [ 6810
w |CPT-IRSR 5 | 2 |12/297060 8:18 | 0095 | 30 | 00 | 00 | 00 [ 7770
% CPT-18/15 t 5 | 2 |2122001] 1049 | 0015 | 23 | 00 | 00 | 00 | 7.09 |Water analysis in units of Teew (°C).
= S e R P Her e is s s § e | e
[cPT-1815 1 5 | 2 |3202001] 947 | 0000 | 15 [ 00 | 0o | 0o | 9620
[cPT-18115 81 5 | 2 |anooor| 859 | 0007 | 32 | 0o [ oo | 13 11400
[ceT-1815 8 5 | 2 |snonoor] 850 | o000 | 20 [ 00 | 00 | 11 | 9270
|cpT-18115 8 5 | 2 |eronoo1| 927 | o00s | 25 [ 0o | 0o | 0o |10700
CPT-16/725 ft 8 | 2 [10812000] 1122 | 0005 [ 10 [ 00 | 0o | 00 | 11400
CPT-16/25 ft 8 | 2 {112872000] 1120 | 0005 | 00 [ 00 | 00 | 00 [ 6700
o | [crraense 8 | 2 [122012000] 8:55 | 0000 | 15 [ 00 [ 00 [ 00 [ se%0

eje( SuLIo)UoOIN
L1 — O xipuaddy

9 Ay

02,00 THY

IodeA [i0g 100Z e
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Table GZ. Carbon Tetrachloride Concéntraﬁons Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

Sample Depth |, MP ccy | cHey | MEK |cHCL| Water Comment
laaﬁqll (m bgs) Date | Time | qp,) (ppmv)| (ppmv) {(ppmv)|(ppmv)| (ppmv)
[cPT-16725 88 8 | 2 [2122001f 17| o012 [ 11} 00 | 00 | 00 | 116 [Water analysis in units of Tam (°C).
lcPT-16025 8 | 2 |22sn001[ 1038 o000 | 15 | 00 [ oo | oo | 10300
[cPT-16n5 8 8 | 2 |ano001] 1023 o002 | 13 [ 00 | 00 | 0o | 1290
|cPT-1625 £ s | 2 [anoz001| 1028 | o012 | 13 | 00 | 00 | 00 | 13400
CPT-16/25 ft s | 2 |smozo001] 735 | o000 | oo | oo | 00 | o0 | 8030
CPT-16/25 R 8 | 2 [eror001| 1046 | 0012 [ 13 | 00 | 00 | 00 | 12600
CPT-27/33 ft 10 | 2 [10312000[ 1:4 | 0007 | 00 | 00 | 00 | 00 |10700
CPT-21%3 ft 10 | 2 [1zsnooof 12| 0002 | 12 | 00 | 0o | 0o | 6720
CPT-27/33 ft 10 | 2 |12202000] 8:48 | 0002 | 26 | 00 | o0 | 16 | 8800
CPT-27133 ft 10 | 2 |2122001) 11:14 | 0017 | 23 | 00 | 00 | 15 | 104 [Water analysis in units of Tom (°C).
CPT-27/33 ft 10 | 2 [22872001] 1033 0002 | 26 | 00 | 00 | 13 | 11,80
CPT-27/33 ft 10 | 2 [3zo001| 10:19| 0002 | 20 | 00 | 00 | 12 | 12700
lcPT-27m3 1t 10 | 2 |4302001] 1003 o005 | 26 | 00 | o0 | 13 [ 13500
lceT-2733 12 10 | 2 [ssozoo1] 731 | 0005 | 14 | 00 [ oo | oo | 8190
CPT-2733 ft 10 | 2 |emoro01|1030| 0015 | 17 | 0o | 0o | oo | 12300
lcPT-28/40 12 12 | 2 [7m12001] 1040 o000 | 528 | oo | 11 | 21 {17800
CPT-28/40 ft 12 | 2 [sm3orzoor| 824 | 0027 [ 548 | 12 | 00 | 19 | 19500
CPT-28/40 ft 12 | 2 |orzsr001] 1046 | 0062 | 565 | 00 | oo | 17 | 10700
CPT-21A/45 ft 14 | 2 lhosirooo| 1036 | ooco [ s0s | oo | 00 | 35 | 11600
[cPT-214085 1t 14 | 2 [128r2000] 1008 | 0027 | 844 | 00 | 00 [ 37 | 719
CPT-21AMS ft 14 | 2 |122072000] 8:00 | 0047 | 928 | 00 | 00 | 41 | 7,79

eje( 3ULIO)UOIN

JodeA [0 1007 82X [dst — O x[puaddy

9°A%Y
07L00-THY




Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

00T sung

Z 1498 ~ 7661 "q3 ‘21§ I3[ w0gIDD Y1 1D FAS 10f Loday ‘oag FouvuLOftad

Sample | Depth |, e |Differentiall ey, | crict, | MEK [CH,Cl| Water Comment
Location (m bgs) Date | Time | op, |@pmv)| (ppmv) |(ppmv)i(ppmv)| (ppmv)
[cPratamse | 14 21272001 [ 1035 [ 0149 | 816 | 00 | 00 | 21 | 632 [Water anaiysis in units of Tew (°C).
[ceT-21a50 | 14 22872001 | 9:59 | 0022 | 868 | 00 | 00 | 24 | 9260
[cPT-214%45 1 14 3202001 | 922 | 0000 [ 658 | 00 | 00 | 21 | 8510
- |crr21ams 14 0042 [1270| 00 | 00 | 33 | 11800

- [cPr21as5 1 14
lcPT-21A/45 8 14

5/30/2001 | 8:32 0.057 86.8 0.0 0.0 238 9,420
62972001 | 9:00 -0.017 91.8 0.0 0.0 3.1 | 11,100

RN IR RSN
§
L]
W
o0

'CPT -21A/45 ft 14 7/31/2001 | 10:48 -0.027 90.9 0.0 0.0 32 | 18,400
ICPT-ZIAMS ft 14 8/30/2001 | 8:33 | -0.045 133.0 0.0 0.0 35 | 21,000
{CPT-21A/45 R 14 2 ) $/25/2001 1 11:00 0.050 126.0 0.0 0.0 235 } 12,000

W15-220857/52 ft 16
W15-2208ST/52 fi 16

473002001 { 10:08 | 0.052 2.5 0.0 0.0 0.0 13,300
53072001 7:39 -0.050 19 0.0 0.0 0.0 7,850
15362001 ] 739 ] 0050 | 19 | 10 10 | 1.0 | 7,840 [Duplicate.

(W15 T/52ft | 16 6/29/2001 | 10:35 0.035 24 0.0 0.0 0.0 | 11,600

eje( SuLIO)UOJ

Iode [10S 1007 183X [easi — O xjpuaddy

3 |
; _
3
TEUE gt oy = o= e =Rt ==
[cPT-9A%60 1 18 | 2 [11/2802000{ 1129 | o050 | 382 | 00 [ 00 | 27 | 7230
[cPT-9a/60 1 18 | 2 [12r29r2000{ 900 | 0035 | 429 | 00 [ 0o | 35 | 8830
[cPT-9A%60 ft 18 | 2 |2122001 | 11251 0067 | 361 | 00 | 00 | 19 | 114 [Water analysis in units of Taw (°C).
CPT-9A/60 fi 18 | 2 |22872001(1043]| 0010 {315 00 | 00 | 20 | 10600
|cPT-9A/60 £ 18 | 2 [3rn02001| 1030 o002 | 343 | 00 | 00 | 19 | 13000
[cPr-9a60 £ 18 | 2 |3noz001| 1030 o000z | 347 | 10 | 10.| 14 | 13,100 [Duplicate.
o | |ceroason 18 | 2 J430n001| 1045 | 0047 [ 371 ] 00 | 00 { 23 | 13900

9 "A3Y
07L00-THH
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

Sample | Deptn |, [ Semple  [Derensthll ooy | ooy, | MEK [CHICL| Water Comment
Location (mbgs)| Date | Time | py, (ppmv)| (ppm) | (ppmv) | (ppmav) | (ppmav)
ICPT-9A/60 fi 18 | 2 |snoe01| 753 | 0047 | 356 | 00 | 00 | 21 | 8330
CPT-9A/60 ft 18 | 2 |e29r2001| 1052 | o042 | 376 | 00 | 00 | 21 | 13500
[cPT-9A/60 £t 18 | 2 |7312001| 10:59 | 0002 | 381 | 00 [ 00 | 26 }22500
|cPT-9a/60 ft 18 | 2 |sm302001| 843 | 0017 | 390§ 00 | 00 [ 29 |2290
[cPT-9A/60 ft 18 | 2 [onsnoor| 10| 0047 | 453 [ 00 | 00 [ 26 | 12400
[wis-219/70 21 | 2 [4302001] 9:18 | o045 | 77 [ 00 | 00 | 51 | 12000
W15-219/70 ft 21 | 2 |smoco01| 905 [ 0035 | 70 | 00 | 00 | 50 | 9940
W15-219/70 ft 21 | 2 |6n9r001)| 938 | 0017 | 78 | 00 | 00 | 5.1 | 10700
CPT-18/75 ft . 23 | 2 |4/302001| 9:02 | 0.060 160 | 00 | 00 | 69 | 12,100
118775 ft 23 | 2 |snorzo01]| 853 | 0027 [ 177 ] 00 | 12 | 72 | 10200
[cpT-18775 8 23 | 2 |6/2902001} 933 | 0000 | 150 | 00 | 00 | 47 | 11,100 7
_ 'Well cap off (downhole video camera
W15-82/83 ft 25 | 2 |1o12000{ 1:09 ] 0000 | 12 | 00 | 13 | 213 | 11,900 {survey conducted 10/31/00). Well
resampled 11/1/00.
W1S-82/83 ft 25 | 2 |1/1000| 1150 0042 | 61 | 00 | 00 | 144 | 15600
W15-82/83 25 | 2 1282000 11:05| 0020 | 19 | 00 [ 00 | 00 | 8030
W15-82/83 ft¢ 25 | 2 |i229m000} 845 | 012 | 510 00 | 00 | 105 | 8510
W15-82/83 ft 25 | 2 |2122000| 11:09 | 0194 | 199 | 00 | 00 | 41 | 103 [Water analysis in units of Tyw (°C).
W15-82/83 fi 25 .| 2 |2282001| 1029 | 0107 | 471 | 00 | 00 | 53 | 10400
W15-8/83 ft 25 | 2 {30001 10:10f 0062 | 24 | 00 | 00 | 00 | 11,000
W15-82/83 ft 25 | 2 |430r001]| 944 | 0127 [.550 |- 00 | 00 .| 66 | 13,000
W15-82/83 ft 25 | 2 Isno2o01f 7:27 | 0179 | 15 [ 00 | 00 | 00 | 7.480

B8] SUMOIUOTA

JodeA 110§ 100T 489X [BISI — O Xpuaddy
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System, | 5.2
October 2000 through September 2001. (7 Pages) g, 'g
somie [ o] e e P e v ) =B
Location | (m bgs) Date | Time | p, |®pmv)| (ppmv) | (opm)|@pmv)| (ppmv) R o
WI15-82/83 ft 25 | 2 jensnoor] 1027 o030 | 153 | oo | oo | 22 | 11000 5 .
CPT-21A/86 ft 26 | 2 |1031/2000) 1040 | 0005 | 1640] 00 | 00 | 46 | 11,50 ¥ g
{cPT-2186 26 | 2 [10312000] 1248 | 0005 [1600] 00 [ 00 | 47 | 10900 [Duplicate. g
[cPT-21a%6 1 26 | 2 |11080000] 10:11 | 0050 [1480] 00 | 00 | 42 | 6800 E
[cPT-21A/86 t 26 | 2 [1229n2000] 8:03 | o110 [1610] 00 [ 00 | s0 | 7.830 o
CPT-21A/86 ft 26 | 2 [122012000] 8:03 | 0110 |1480) 10 | 10 | 48 | 7,870 [Duplicate. S
CPT-21A/86 ft 26 | 2 |212n001] 1039 [ 0227 [1530] 00 | 00 | 17 | 674 |Water analysis in units of Tee (°C). @
CPT-21A/86 ft 2 [228r2001] 1003 | o000 [1720] 00 [ 00 | 19 =z
CPT-21A%86 ft 26 | 2 [3n0r001] 925 | 0045 [1210] 00 | 00 | 17 &
CPT-21A/86 ft 26 4302001 | 842 | 0095 [1880f 00 [ 00 | 25 g
CPT-21A/86 ft sr3o001 | 835 | 0115 [1390] 00 | oo | 25

26
JCPT-ZIABE Tt 26
[cPr21am6 2 26

2
2

2 |6r9r200r] 9:02 | 0040 161077 00 | 00 ] 25 fuI
2 |7m312001| 1051 | -0082 | 1790 o0 00 | 28

CPT-21A/86 ft 26 0.0 0.0 25 | 12,100
W15-95/86 ft 26 0.0 0.0 1.8 11,800 Well cap off (downhole video camera

hsurvey conducted 10/31/00). Well

resampled 11/1/00.
'W15-95/86 ft 26 2 [ 11/1/2000 | 11:46 -0.625 30.2 0.0 0.0 8.0 | 14,500 g E

<

W15-95/86 ft 26 2 |11728/2000| 10:57 -0.040 306 0.0 0.0 8.1 7,240 o g
W15-95/86 ft 26 2 |12/29/2000] 8:40 0.137 39.1 0.0 0.0 92 8,450 B
W15-95/86 fi 26 2 | 21272001 | 11:04 -0.209 32.1 0.0 0.0 59 9.59 [Water analysis in units of Ty, (°C).
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System, § "g
October 2000 through September 2001. (7 Pages) gg
Sample  (Depth [, = {Phtersntiall ceu, | CHOL, | MEK |CH,CL| Water Comment g &
Location (m bgs) Date | Time | *pg) (ppmv)| (ppmav) | (ppmv) | (ppmv) | (ppmv) "é Gl'i
WIS-95/868 - 26 | 2 |2i2;001 1104 | 0200 | 325 | 00 | 10 | 60 | om ?:’;‘j’c’; Water analysis in units of g =
WI5-95/86 Rt 26 | 2 {228001f10:16 | 0102 | 3551 00 | 00 | 54 |10700 g
W15-95/86 ft 26 | 2 [3202000] 1000 0087 | 428 | 00 | 00 | 67 | 10600 'g
|cpT-28787 2 27 |2 [108172000] 10:30 | 0010 (1270 00 | 00 | 27 | 10900 o
CPT-28/87ft 21 | 2 |12sro00] 956 | 0125 [1350] 00 | 0o | 27 | 689 §
CPT-28/87 ft 27 | 2 [1onono00f 7:56 | 0127 [1970] 00 | 00 | 44 [ 7740 | @0
cPT28/87f | 21 | 2 |212/2001| 1024 | 0242 | 1460| 00 | 00 | 14 | 672 |Water anatysis in units of Toem (°C). B
fcpr-28/87 1t | 27 | 2 |2282001]| 952 | o030 |1880]| 00 | 00 | 00 | 9830 | 5
jcrravre | 27 | 2 |3202001f 904 | 0057 [ 1210 00 | 00 | 00 | 7210 "81
lcpT-2887 2 27 | 2 [430r2001| 829 | 0075 [2240| 00 | 00 | 00 | 1190
(cPT-2887 &t 27 | 2 [spozo01] 828 | 0112 1430} 00 | 00 | 13 | 9320
lcerasrne | 27 | 2 [enonoo | sis6.| 0045 [17a0] 00 | 00 | 11 {11400
cer-2887 82 27 | 2 |7312001| 1043 | 0077 [1670| 00 | 00 | 17 |18700
|ceT-28%87 ¢ 27 | 2 |anano01] 820 | 0080 [2250) 00 | 00 | 17 20700
lcerosmre | 27 | 2 |omsmo01] 1048 o184 [2200] 00 | 00 [ 14 [11400
lcPT9am1 R 28 | 2 |m312001] 1103 | 0045 [ 572 | 00 | 12 | 40 {24400
lcpT-9A1 £t 28 | 2 |7312001| 11:03 | 0045 | 573 | 10 [ 12 | 40 [ 24,400 [Duplicate. o @
CPT-9AM1 ft 28 | 2 fssw2001f 846 | 0060 | 623 | 00 | o0 | 39 |22900 2 B
[ceT-9Am1 28 | 2 |onsnoo1| 12| 0137 [ 743 | oo | 00 | 38 |12200 g
W15-851 ft 28 | 2 |4302001) 939 | 0120 | 513 ) 00 | 00 | 37 |12600 &
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

(A))]

eje(] SuLIojuo

aodeA (10§ 1007 189X [eds1] — o) xppuaddy

Sample Depth |, mpm““" CCl, | CHCL | MEK |CH,CL,| Water Comtment
Location ~ |(mbgs) Date | Time | qp,, |@Pmv)| (ppmy) | (ppmv)| (pprav)( (ppmv)
W15-8591 ft 28 | 2 |4/302001| 9:39 | 0120 | s36 | 1.0 10 | 3.8 | 12,200 {Duplicate.
W15-8501 ft 28 | 2 |S30r2001| 7:22 | 0247 | 188 | 00 | 00 | 19 | 7.6%
W15-8591 fi 28 | 2 |6n292001| 10:16 | 0017 | 169 | 00 | 00 | 24 [1n00|
W15-217/114 ft 35 | 3 |1/312000 10:48 [ 0090 | 1300| 00 | 00 | 8.1 | 11,400 [Well resampled 11/1/00.
W15-217/114 ft 33 | 3 |1v1/2000| 11:30{ 0027 {1050] 00 | 00 | 60 ] 12500
W15-217/114 ft 35 | 3 |11/282000f 10:31 | 0137 | 2050 00 | 00 | 109 | 7010
W15-217/114 ft 35 | 3 [12/292000f 8:12 | 0015 [2900]| 11 | 00 | 104 | 7.740
W15-217/114 fi 35 | 3 [21272001] 1045 | 0184 |[1600| 00 | 00 | 27 | 596 |Water analysis in units of Ta (°C).
W15-217/114 ft 35 | 3 [2/28/2001] 10:08 | ©0.32 [3390| 00 | 00 | 2.1 | 10,200
W15-217/114 ft 35 | 3 [32072001] 940 | 0085 | 865 | 00 | oo | 43 | 922
W15-217/114 ft 35 | 3 {4302001] 8:49 | 0130 }3600| 00 | 00 | 45 [ 11500
(WIS2I7/114 35 1 3 |5P020017 347 1 0077 {12407 00 1 00 | 56 179450
W15-217/114 ft 35 | 3 |e29m001] 922 | 0097 |1530] 00 | 00 | 58 | 10700
cHanss.- | 36 4 2. EE 353 ; B 1Y e e s
CPT-24/118 ft 36 | 2 |5302001] 931 | 0154 | 142} 00 | 00
CPT-24/118 ft 36 | 2 |62972001) 1002 0005 | 171 | 00 { 00
W152208ST/118%t| 36 | 3 |4m0r001]| 10:11 | 0152 | 340 | 00 | 00
W15-220SST/118%t| 36 | 3 {5302001) 742 | 0722 | 176 | 00 | 00 | 00 | 7,720
W15-220SST/118R| 36 | 3 |62972001| 10:38 ] 0259 | 267 | 00 | 00 | 11 | 11,700
W15-219SST/130ft| 40 | 3 |[4/30/2001) 925 | o.d10 | 544 { 00 | 00 | 37 | 12,000
W15-2195ST/130#t| 40 | 3 [5302001| 9:17 | 0680 | 401 | 00 | 00 | 33 | 10100

9 A%y
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Table G-2. Carbon Tetrachloride Concentrations Monitored at the 216-Z-9 Wellfield During Nonoperation of the SVE System,
October 2000 through September 2001. (7 Pages)

Sample  |Depth e {DAfereatlel} cev, | CHCY | MEK {CHiCL| Water

Location |(mbgs) Date | Time | Triper® |pum)| @pu) |opmw)| @pm)| opum) Comment

1

v)e( SuLIoyUO

xode [to§ 1007 183X [edsl] — O xipuaddy

W15-2208ST/185 ft] 56 "1 443002001 | 10:14 0.137 145 0.0 00 1.5 | 13,000

W15-220SST/185ft| 56 53012001 | 7:47 -0.710 12.5 0.0 0.0 L3 | 7930

Wis-21955T/130t| 40 | 3 [e2972001( 9:50 | 0319 | 360 | 00 | 00 | 32 | 10500
W15-219SST/155#t| 47 | 3 |4/302001| 9:30 | 0159 | 436 | 00 | 00 | 29 | 11,800
W15-2195ST/155f| 47 | 3 |smoco0r| 926 [ 0712 | 41 | 00 | 00 | 0o | 10100
w15.21958T/155&t| 47 | 3 [e29n001| 10:02| 0324 | 114 | 00 | 00 | 12 | 10800
W15-9L/176 ft sa | 6 [10m312000{ 10:58 | 0045 | 59 [ 00 | 00 | 15 | 10500 [Well resampled 11/1/00.
wisoLn76®t | 54 | 6 |11172000( 11:35| 0040 | 55 | 00 | 00 | 00 {10200
Wis9L176f | 54 | 6 [11/28/2000{ 10:51 | 0057 | 88 | 00 | 00 | 00 | 679
W15-9L/176 ft 54 | 6 |122972000{ 8:35 | 0025 | 83 | 00 | 00 | 16 | 8410
W15-9L/176 ft 54 | 6 21272001 10:57 [ 0242 | 58 [ 00 | 00 | 12 | 860 [Water analysis in units of Taew (°C).
W15-9L/176 ft 54 | 6 [2/28m2001]|10:13| 0002 | 52 [ 00 | 00 | 00 | 10600
W15-9L/176 ft 34 6 | 2282001 | 10:13 -0.002 32 0.0 0.0 0.0 10,600 {Duplicate.
WI15-9L/176 ft 54 6 | 32072001 | 9:55 -0.012 14 0.0 0.0 0.0 10,100
3
3
3

W15-2205ST/185ft| 56

6/29/2001 | 10:42 } -0.254 14.2 0.0 0.0 14 { 11,800

Note: Concentrations recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.
— =10 data

bgs = below ground surface

CCl4 = carbom tetrachioride

CH2C12 = methylene chloride

CHCI3 = chloroform

MEK = methylethyl ketone

ppmyv = parts per million by volume

9 'A%y
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Appendix G - Fiscal Year 2001 Soil Vapor BHI-00720
Monitoring Data _ ' Rev. 6

Table G-3. Carbon Tetrachloride Concentriation §

October 2000 through September 2001. (% Pages)
Carbon Tetrachloride | Carbon Tetrachloride Date ; Time B&K

| Com&(;m )Slandard Concentr(;:::: ;&nnlyzed Analyzed Serial Number
25.5 26.1 10/31/00- 1715232
25.5 262 10/31/00 1715232
200 | 203 10/31/00- 1715232
25.5 25.5 11/01/00 1715232
25.5 26.4 11/01/00 1715232
200 | 198 11/01/00 1715232
25.5 25.5 11/28/00 1715232
25.5 25.8 11/28/00 1715232
200 168 11/28/00. 1715232
25.5 25.6 12/29/00. 1715232
25.5 259 12/29/00 1715232
200 233 12129/00 1715232
255 252 02/12/01 1715232
255 26.2 0212/01 1715232
200 167 02/12/01 1715232
25.5 252 02/28/01 1747619
25.5 252 02/28/01 1747619
200 170 02/28/01 1747619
25.5 24.7 03/20/01 1715232
25.5 25.1 03/20/01 1715232
200 149 03/20/01 1715232
25.5 24.8 04/30/01 1715232
25.5 25.7 04/30/01 1715232
200 157 04/30/01 1715232
25.5 25.6 05/30/01 1715232
25.5 25.5 05/30/01° 1715232
200 212 05/30/01 1715232
25.5 249 | oensmo1 1715232
25.5 25.1 06/29/01 1715232
200 207 06/29/01 1715232

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 - Sept. 2 -

June 2002 G-14




Appendix G - Fiscal Year 2001 Soil Vapor

Monitoring Data

BHI-00720

Rev. 6

Table G-3. Carbon Tetrachloride Concentration Standard Analyses,

October 2000 through September 2001. (2 Pages).

Carbon Tetrachloride

Carben Tetrachloride
ooy C""“"’(;m‘“""“' Analyzed AIEI';:od Sertal Nusmber

255 244 07/31/01 12:01 1715232
255 26.5 071131/01 12:49 1715232
200 177 07/31/01 12:54 1715232
25.5 22,6 08/30/01 9:02 1715232
255 24.7 08/30/01 9:50 1715232
200 235 08/30/01 9:57 1715232
25.5 30.8 09/25/01 12:32 1715232
255 - 257 09/25/01 13:29 1715232
200 165 09/25/01 13:38 1715232

Performance Eval. Report for SVE at the Carbon Tet. Site, F?b. 1992 - Sept. 2001 ,

June 2002 : G-15



Appendix G - Fiscal Year 2001 Soil Vapor BHI-00720
Monitoring Data , Rev. 6

Table G-4. Blank Analyses®, October 2000 thmugl;;september 2001.

Sample | Sample [Sample| CCl | CHCl, | MEX |CH.ClL| Water | | Comments
Location| Date Time [(ppmv)| (ppmv) | (ppmy)| (ppmv)| @pmv)|. |

Blank |10/31/2000f 11:39 [ 00 | 00 [ 00 | 00 [7300

Blank |10/31/2000( 13:00 | 00 | 00 | 00 | 00 [8740
Blank [11/122000( 1125 | 00 | 00 | 00 | 00 6200

Blank | 11/1/2000 | 12:10 | 0.0 0.0 0.0 0.0 | 6,000

Biank |11/28/2000| 12:00 | 0.0 0.0 0.0 00 | 5.670

Blank |11/2872000] 12:52 | 00 | 00 | 00 | 00 |6210

Blank ]12/29/2000| 9:35 0.0 0.0 0.0 0.0 | 7,200

Blank |12/2972000| 10:20 [ 00 | 00 | 00 | 00 |8ss0

Blank | 2/12/2001 { 1145 | 00 | 00 | 00 | 00 | 650 | Water analysis in units of Teew (°C).

Blank [212/2001 | 13:16 | 00 | 00 | 00 | 00 | 3.5 | Water analysis in units of Taew (°C).

Blank | 02228/01 [ 11:06 | 00 [ 00 | 00 | 00 | 5330

Blank | 02728001 | 1206 | 00 | 00 | 0o | 00 | 5940

Blank | 03/20/01 | 11:32 | 00 0.0 0.0 0.0 | 5980

Blank | 03/20/01 | 12:24 | 0.0 0.0 0.0 0.0 | 7,280

Blank | 04/30/01 | 10:57 | 0.0 0.0 00 0.0 | 9,000

Blank | 04/30/01 | 11:53 | 0.0 0.0 0.0 00 | 9110

Blank | 05/30/01 } 10:24 | 0.0 0.0 0.0 0.0 | 7330

Blank | 05/30/01 | 11:20 | 0.0 0.0 0.0 0.0 | 7400

Blank | 06/29/01 | 11:50 | 0.0 0.0 0.0 0.0 | 8260

Blank | 06/29/01 | 12:46 | 0.0 0.0 0.0 0.0 | 8,740

Blank | 07/31/01 | 11:59 | 0.0 0.0 0.0 0.0 | 8,090

Blank | 07/31/01 | 12:51 ] 00 00 | 00 00 | 8,760

Blank | 08/30/01 | 9:00 0.0 0.0 00 0.0 3§ 9,150

Blank | 08/30/01 | 9:52 0.0 0.0 0.0 0.0 | 8250

Blank | 09/25/01 | 12:30 | 0.0 0.0 0.0 0.0 3,460

Blank | 09/25/01 § 13:31 | 00 0.0 0.0 0.0 | 7,640

Note: Concentrations recorded in this table as 0.0 ppmv were measured as <1.0 ppmv.
" Analyses of the vapor headspace in blank samples of deionized water.

(CC14 = carbon tetrachloride

CHCI3 = chioroform

MEK = methylethyl ketone

CH2C12 = methylene chloride

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 ~ Sept. 2004

June 2002 G-16
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APPENDIX H

2001 CARBON TETRACHLORIDE CONCEPTUAL MODEL UPDATE

Virginia Rohay and Craig Swanson

This appendix presents the current conceptual model as well as working hypotheses concerning
the source term, environmental setting, vadose zone and groundwater contaminant distribution,
vadose zone and groundwater transport, atmospheric losses, and biological degradation of carbon
tetrachloride and associated contaminants in the 200 West Area. The conceptual model of the
200 West Area carbon tetrachioride plume has been continuously refined as additional site-
specific data have been coliected and as the understanding of dense nonaqueous-phase liquid
(DNAPL) behavior in the subsurface has been developed by the scientific community. The
conceptual model presented in this report provides an update to and includes information from
the conceptual models presented in Rohay and Johnson (1991), Last and Rohay (1991, 1993),
Last et al. (1991), Rohay et al. (1994a) and, most recently, Swanson et al. (1999).

Carbon tetrachloride contamination comprises two relatively distinct zones: a higher
concentration zone in the source area and a lower concentration zone surrounding the source
area. Possible transport mechanisms and distributions of contaminant phases for the high-
concentration portion of the plume, which may also contain DNAPL/residual carbon
tetrachloride, are depicted in Figure H-1. Because of the differences in the sizes of the three
primary disposal sites and the quantities of waste reccived at these disposal sites, it may be that
one transport mechanism and resulting contaminant distribution (e.g., vapor-phase and aqueous-
phase migration to groundwater) is more appropriate for one or two disposal sites and that
another transport mechanism and contaminant distribution (e.g., DNAPL, vapor-phase, and
agueous-phase migration to groundwater) is more appropriate for the other(s).

H11 SOURCE TERM

Between 1955 and 1973, a total of 363,000 to 580,000 L (577,000 to 922,000 kg) of liquid
carbon tetrachloride, in mixtures with other organic and aqueous actinide-bearing liquids, was
discharged to the s0il column at three subsurface disposal facilities (216-Z-9 Trench, 216-Z-1A
Tile Field, and 216-Z-18 Crib) near Z Plant (Plutonium Finishing Plant) in the 200 West Area
(Figure 2-1).. The organic solutions consisted of 50% to 85% by volume carbon tetrachloride
mixed with either tributyl phosphate (TBP), dibutyl butyl phosphonate (DBBP), or lard oil
(Table H-1). The solvent that was discharged to the soil column also contained dibutyl
phosphate (DBP), a degradation product of TBP. These organic solutions made up only
approximately 4% to 8% of the total volume of liquid waste discharged to the disposal facilities.
The predominant wastes discharged were acidic, high-salt (sodium nitrate), aqueous wastes
containing the above organic solutions in saturated amounts (<1%). The organic solutions were
periodically discharged to the predominantly water-wetted soil column in small (100- to 200-L)
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batches. Thus, carbon tetrachloride was introduced to the vadose zone as an aqueous phase and
also as a DNAPL.

arbo tctrachlonde wastes: the
216—Z—12 Crib, the 216-Z-19 Ditch, and the 216-T-19 Crib (Flgum I-1). The 216-Z2-12 Crib
firom 1959 to 1973 and is
estimated to have received a small volume of organics, Wthh incly ‘ led carbon tetrachloride
(Kasper 1982). The 216-Z-19 Ditch was used to convey process cafling water and steam
condensate from Z Plant from 1971 to 1981; apparently, catbon tetsichloride was also
occasionally and/or accidentally released to this ditch (¢.g.,1as a rej it of steam and/or cooling
MHE-RL 1991, Appendix A).

water coil leaks) because heavy organic was noted in the outfall (D H bE

Between 1973 and 1976, aqueous waste saturated with carbion tetrafhloride was sent to the
242-T Bvaporator; during that time, the 216-T-19 Crib received ap :i pximately 1,400 kg (880 L)
of carbon tetrachloride in the overhead condensate discharged from ﬂus evaporator (Rohay et al.
1993).

H1.2 ENVIRONMENTAL SETTING

The vadose zone underlying the carben tetrachloride dispogal slteq_ l»- ges in thickness from 64 m

to 69 m and consists primarily of unconsolidated to partially consol . fated gravel-, sand-, and silt-
dominated deposits of the Pleistocene Hanford and late Midcene tq Mliocene Ringold formations
" (Table H-2). Between these two units, the relatively less pdgxmeabl Plio-Pleistocene unit,
typically containing an increase in calcium carbonate content (“calighe layer”), occurs at
approximately 38 to 45 m below the ground surface and ranges in thkckness from 2 to 11 m
(Table H-3). Cross sections summarizing the stratigraphy near the sposal sites are presented in

Figures 2-2a, 2-2b, and 2-2c¢.
The physical characteristics of the vadose zone in this area are sumx jarized as follows. The field
moisture content is typically higher in the Plio-Pleistocene unit ('I‘" he H-2). The permeability of
the vadose zone is horizontally and vertically variable in the carboi I trachlonde disposal area:
horizontal intrinsic permeabilities range from approximately 10 (110 m?; and corresponding
air conductivities range from 0.05 to 25 m/day (eqmvalent i’ qonducnvmes range from
nigural organic carbon content
(foc) of the vadose zone sediments is low (0.11%:in silty sand colleged from 40- to 43-m depth -
in well 299-W15 31) (Ford 1996). The soil grain surface area is higher for the silty sand

(26.8 m Ig) than for a commercially available silica sand (0,32 m/g} (Ford 1996). Perched

groundwater has been encountered at the Plio-Pleistocene zpne, andiairflow through the Plio-
Pleistocene zone has been observed to be slgmﬁcantly impéded (R | ay et al. 1994b). Clastic
dikes, which cross-cut the generally horizontal sedimentary; layers,‘ pntain sediments that may
be more permeable than the host sediments and gnhance vertical mijgration of contaminants.
However the clay skms that typically lme the margms of the dlkes‘ _ ay be less permeable and
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The wastewater discharges at cribs and ditches near the carbon tetrachloride disposal sites may
have created vertical hydraulic barriers to lateral liquid and vapor migration within the vadose
zone. For example, liquid discharges to the 216-Z-1/Z-11/Z-19/Z-20/U-14 ditch system south
and east of the disposal sites may have formed a hydraulic “curtain,” preventing carbon
tetrachloride-laden fluid and vapor migration to the south and east through the locally saturated
soil column and thereby driving contaminant migration locally to the north and west. Ponded
surface water and perched water may have created horizontal hydraulic barriers for vertical
vapor migration. Before the 216-Z-21 Pond was built southeast of the 216-Z-9 site in the 1980°s
to receive relatively clean storm drain and cooling water, this water was discharged to a low spot
on the ground surface on the north and east sides of the 216-Z-9 Trench (this may have been only
a short-lived temporary discharge site). Water from the 216-Z-21 Pond is believed to be the
source of the perched water encountered at the Plio-Pleistocene unit near the 216-Z-9 Trench at a
depth of 28 to 33 m in well 299-W15-216 in 1992 and at a depth of 32.5t0 33.5 m in

well 299-W15-220 in 1993 (Rohay et al. 1992, 1993). The 216-Z-21 Pond is 40 m southeast of
well 299-W15-216 and received approximately 9.8 x 107 L of water per year until 1995, when
liquid discharges to the ground ceased.

Natural recharge from precipitation is estimated to be greater than 100 mm/yr in the carbon
tetrachloride disposal arca (Fayer and Walters 1995). Recharge from precipitation is higher in
the coarse-textured soils with little or no vegetation, as are found in the 200 West Area (Hartman
1999). Natural recharge may be enhanced at the 216-Z-1A Tile Field, which is approximately
1.5 m below grade and was covered with a gravel layer in 1993, although the tile field was
covered with a subsurface sheet of 0.05-cm-thick polyethylene in 1964 prior to reactivation. The
sheet may focus percolating recharge water to specific vertical migration areas. The top of the
216-Z-9 Trench is 2.5 m lower than the ground surface on its west and south sides.

The uppermost aquifer beneath the 200 West Area is unconfined and lies within an
unconsolidated to semi-indurated gravel and sand sequence of the Ringold Formation. The base
of the unconfined aquifer is the Ringold lower mud unit. The unconfined aquifer is
approximately 66 m thick underlying the carbon tetrachloride disposal sites (Auten and Re;molds
1997). The honzontal hydraulic conductivity in the aquifer ranges from approximately 10
to-approximately 10° cm/s. Anisotropy within a sedimentary unit has not been measured at thc
disposal sites but elsewhere generally ranges from 6:1 to 16:1. The lateral and vertical
variability in hydraulic conductivities is illustrated at the carbon tetrachloride disposal site by the
production rates of the six pump-and-treat extraction wells, which range from 63 L/min to

310 L/min for similarly completed and configured wells (DOE-RL 1999b). It also appears that

. hydraulic conductivity decreases with depth in the unconfined aquifer.

The suprabasalt confined aquifer, composed of interbedded sands and gravels of the Ringold
Formation, extends froni the Ringold lower mud to the top of basait bedrock. The basalt
confined aquifer system is composed of relatively higher conductivity, water-producing
interflow/interbed zones separated by lower conductivity basalt flow interiors.

Wastewater discharges since 1943 have created local groundwater water-table mounds; the
locations and heights of the mounds have changed as wastewater discharge locations and rates
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have changed. The presence of the mounds has: affected th the g e tion of groundwater

movement, causing radial flow from the discharge areas, and the male of groundwater movement,
under increased hydraulic gradients. With the cessation of|liquid ¢ p harges, the elevations of
both the regional water table and the local groundwater mannds hj‘t ﬁ been decllmng, resultmg in

(1) a concomitant increase in the thickness of the vadose zone, and,{
and rates that affect the distribution of contaminants in the groundwater and the local definitions
of “upgradient” and “downgradient” (DOE-RL 1999a). :

In the early years of carbon tetrachloride discharges, the pr;mary .,a undwata' mound occurred
north of Z Plant at T Pond, causing southward net flow untjl the las
1950’s through the present, the primary groundwater mound influgmging ﬂow directions has been
at U Pond and its associated ditches and cribs in the southern half 4 jithe 200 West Area. All
surface liquid discharges were discontinued in 1995 per anford f&deral Facility Agreement
and Consent Order (Tri-Party Agreement) Milestone M-17 (Ecolagy et al. 1998). This change
was accompanied by an accelerated rate of water table decline in & 200 West Area (DOE-RL
2000). Figure H-2 shows this increased rate of water-level; dechnq; gtarting in 1995 for four
TX-TY Tank Farm wells located north of the carbon tetrachloride disposal sites. Since 1995, the
rate of water-level decline is re-equilibrating to the regional rate of water—level decline in

response to decreasing vadose zone drmnage

The current groundwater flow directions underlying the calibon tetrgchloride disposal sites are
also influenced by the 200-ZP-1 groundwater pump-and-u'eat sys e#p, which has been operating
at full scale since 1996. The current regional hydraulic gradi M

“current regional groundwater flow rate is low (appro {imate LN
(DOE-RL 1999b); groundwater flow rates and contammam move it are expected to continue
to slow as the groundwater mound subsides and the regional water tible declines. The current
rate of water table decline is approximately 0.40 m/yr under the carbon tetrachloride disposal
sites (DOE-RL 2002).

: | Ei
The clevation of the unconfined aquifer water table fluctuates up toif - .2 m/day in response to
fluctuations in barometric pressure (Rohay et al..1993). This water§able response, which is more
typical for a confined aquifer, is related to the presence of the overljling, less permeable Plio-
 Pleistocene layer, the relatively thick vadose zone, and atmospheric j?1'essure transients that move

both through these sediments and into groundwater wells, i

Between 1965 and 1977, the net water table rise was apprommate {2 m at the 216-Z-9 site; by
lined to a lower

1987 (after U Pond discharges were terminated), the water able hath

the pre-1965 capillary fringe beneath the dlsposal sites was; graduai covered w1th 2mof
saturated soils and then later re-exposed to unsatirated conditions. {The thickness of the vadose
zone also changed as the water table position changed. :

t elevated groundwater
. Vertical groundwater
confined system, with

Because of past surface liquid discharges (e.g., U Pond) and a resul
table, hydraulic head decreases with depth in much of the 200 Westjj
gradients historically have been downward from the unconfined to:

i
il
é;
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hydraulic head differences across thie Ringold lower mud becoming more pronounced into the
basalt aquifer (Spane and Webber 1995). As the regional water table declines, the head
difference between the unconfined aquifer and the lower semi-confined sedimentary units and
basalts will become less pronounced. This change should decrease the possibility of dissolved
contamination being driven into the lower aquifers. Figure H-3 shows how the hydraulic head
differential between the upper and lower aquifers is decreasing near the disposal sites because of
the regional water-level decline and the effects of the 200-ZP-1 pump-and-treat operations.
Movement of contamination into the deeper aquifer has also occurred in wells open across both
the unconfined and confined sedimentary aquifers (Auten and Reynolds 1997). One such well
located near the 216-Z-9 Crib, 299-W15-5, was decommissioned in 1997 to prevent contaminant
movement from the upper unconfined aquifer to the lower sedimentary aquifers.

H1.3 CARBON TETRACHLORIDE DISTRIBtJTION
H1.3.1 Mass Balance Calculations

The original total inventory of carbon tetrachloride discharged to the three primary disposal sites
ranged from 577,000 to 922,000 kg (averaging 750,000 kg). After discharge to the soil column,
the carbon tetrachloride in the dissolved and nonaqueous liquid phases could partition into soil
vapor, soil moisture and groundwater, and sorbed solid phases. Concentrations of carbon
tetrachloride measured in groundwater and soil vapor in 1990 prior to remediation were used
with equilibrium partitioning relationships to account for approximately 35% of the total carbon
tetrachloride inventory discharged to the soil columm (WHC 1993) (Table H-4). However, a
later laboratory-based study using carbon tetrachloride and site-specific soils concluded that
calculation of carbon tetrachloride soil concentrations using measured vapor-phase
concentrations and either empirical relationships or adsorption isotherms to estimate the soil
partitioning coefficient can lead to significant error (Yonge et al. 1996). In particular, these
relationships do not account for the nonequilibrium partitioning of carbon tetrachloride within
soil particles (the apparent “irreversible” adsorption). Therefore, the remaining 65% of the
original inventory is believed to be in residual saturation and nonequilibrium sorption sites
within the vadose zone and groundwater.

Based on the equilibrium partitioning relationships and the 1990 soil vapor data, 12% of the
original inventory was estimated to be in the vadose zone: 4% in soil vapor, 2% in soil moisture,
and 6% sorbed to solids (WHC 1993). Based on more recent studies, a significant mass of
carbon tetrachioride is believed to be in nonequilibrium sorption sites within the vadose zone
soils (Cameron 1997). The extent and magnitude of nonethbrmm sorpuon has not been
determined.

Numerical modeling of vadose zone ﬂow and transport at the 216-Z-9 site indicates that 66% to
90% of the carbon tetrachloride discharged to the 216-Z-9 site was retained in the vadose zone,
even under the most conservative bounding conditions of very small residual saturation and large
source term (Piepho 1996). In this model, the term “residual saturation” refers to the immovable
carbon tetrachloride liquid, including sorbed and entrapped phases. Because the natural organic
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carbon content in the soils is very small, low values (0.01 and 0.0 l;fr ) of residual saturation were
used in the simulations (Piepho 1996). Larger values of residual safuration would have resulted

in less carbon tetrachloride transport to groundwater. The results off this modeling indicate that
the rate and amount of carbon tetrachloride transport to groundwater is sensitive to the value of

residual saturation assumed for the vadose zone and groundwater.

Evaporation and barometric pumping of carbon tetrachloride is est@ated to have removed 21%
of the original carbon tetrachloride inventory from the vadose zone between 1955 and 1990

(WHC 1993).

The concentrations of chloroform observed in the vadose zone aneli groundwater could be
produced by reductive dechlorination of 1% of the carbon tetrach ‘; de discharged to the soil
arte, (lard oil and butyl
phosphates) and nitrate (electron acceptor) co-disposed with the cagpon tetrachloride, Hooker et
al. (1996) estimated that 1% of the carbon tetrachloride could have Been transformed to

chloroform by microbial dechlorination during initial discharge stajjes. Biodegradation is
probably no longer occumng within the vadose zone and ground ’ because the naturally
occurring total organic carbon in the soil is insufficient to fuel the pocess (Truex et al. 2001), In

addition, the aerobic condition of the Hanford vadose zone and grog
biodegradation of carbon tetrachloride, which occurs under pmdominantly anaerobic conditions
(Truex et al. 2001). :

Carbon tetrachloride may also degrade through aqueous hy:hnlqu abiotic process. The

likely range of abiotic hydrolysis rates corresponds to a carbon tetn 3' hloride half-life of between
36 and 290 years in the aquifer at the Hanford Site; the best estimatg for the half-life would be
approximately 100 years (Truex et al. 2001). Truex et al. (2001) ..i. eve that aqueous hydrolysis

of carbon tetrachloride probably produces carbon dioxide and hy‘ ‘ hloric acid but no
hazardous compounds; however, they caution that the reaction pro .%H cts may need to be
confirmed thh site-specific testing.

The mass of carbon tetrachloride in the upper 10 m of the lmconﬁ gyl aquifer in 1990 was
estimated to be 5,250 to 15,740 kg, accounting for 1% to 2% of the @riginal inventory, depending -
' ¢:f1-5a). The mass of carbon
tetrachloride in the aquifer calculated using the smoothed 1996 groindwater contours for
comparable conditions (i.e., 10-m aquifer thickness, 30% porosity, #ip sorption) was 12,203 kg,
also accounting for 1% to 2% of the original inventory (Table H-5hj, For the 1990 estimate, a
soil partitioning distribution coefficient (Kq) of 0.2 mL/g would resy t in an additional 2% to 8%
of the carbon tetrachloride inventory sorbed to aquifer solids (Roha ,
calculatlons evaluated the effect of two different K4 va]ues (0.05

Approximately 82,970 kg of carbon tetrachloride have been remo
(vadose zone and groundwater) since remediation of the site began : 'th the soil vapor extraction
(SVE) system pilot test in 1991. Between April 1991 and Septembag 2001, SVE removed
approximately 77,150 kg of carbon tetrachloride from the vadose ze:;ﬁe (Table 4-1). Between

BE

Sl
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August 1994 and September 2001, pump and treat (200-UP-1 and 200-ZP-1) removed about
5,820 kg from the unconfined aquifer (DOE-RL 2002).

H1.3.2 Distribution Within Atmosphere

Global background air concentrations of carbon tetrachloride are approximately 0.15 ppb (Shaw
et al. 1996).

H1.3.3 Distribution Within Vadose Zone

Carbon tetrachloride is found throughout the vadose zone within the approximately 0.2-km’
source area. Laterally, the highest concentrations of carbon tetrachloride historically have been
located in the vicinity of the 216-Z-9 Trench. Vertically, the highest concentrations are
associated with the finer grained, relatively less permeable units (the Hanford lower fine and
Plio-Pleistocene units).

The highest near-surface vapor concentration measured during a soil-vapor survey prior to
remediation was 72 ppmv carbon tetrachloride just north of the 216-Z-9 Trench (Rohay et al.
1992). Maximum vapor concentrations observed at wellheads and deep soil vapor probes, which
were measured twice a week for 25 months from 1991 through 1993, exceeded an estimated
10,000 ppmyv (the instrument was calibrated up 1o 2,000 ppmy) total volatile organic compounds
at monitoring locations above the Plio-Pleistocene unit and immediately north of the 216-Z-9
Trench (Fancher 1994). At similar depth intervals above the Plio-Pleistocene unit in the
216-Z-1A/Z-18/Z-12 area, maximum concentrations were an order of magnitude lower.
However, maximum concentrations from monitoring ports below the Plio-Pleistocene unit were
approximately 1,000 ppmv at both the 216-Z-9 and 216-Z-1A/Z-18/Z-12 locations (Fancher
1994).

The highest carbon tetrachloride concentration in the sediment samples collected during drilling
of 13 new wells in 1992 and 1993 was 37.8 ppm from a well at the 216-Z-9 Trench (Rohay et al.
1994a). Carbon tetrachloride concentrations exceeded 10 ppm in samples from two other wells
in the 216-Z-9 area. In contrast, the highest carbon tetrachloride concentration in a sediment
sample from the 216-Z-1A/Z-18 area was 6.6 ppm from a well inside the 216-Z-1A Tile Field.
At both locations, the maximum carbon tetrachloride sediment concentration in each well is
associated with the interbedded sands and silts of the Hanford formation lower fine unit,
laminated silts of the Plio-Pleistocene unit, and/or the top of the caliche.

The highest carbon tetrachloride concentrations in the in situ soil vapor samples collected during
drilling were 17,000 to 21,000 ppmv from the Plio-Pleistocene unit in a well at the 216-Z-9
Trench and 10,000 ppmv from the same well at the capillary fringe; the highest in situ soil vapor
sample measured from a 216-Z-1A/Z-18 well was 1,400 ppmv (Rohay 1997). Maximum carbon
tetrachloride concentrations in soil vapor extracted using the SVE systems were approximately
30,000 ppmv from intervals above the Plio-Pleistocene unit at the 216-Z-9 Trench and

1,500 ppmyv from intervals above the Plio-Pleistocene unit at the 216-Z-1A/Z-18 site.
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Soil that is saturated with liquid carbon tetrachloride will have an ; -:-: iated eqmllbnum soil
vapor concentration of 120,000 ppmv at 20 °C (Rohay and Johns f ) i 991). As a rule-of-thumb,

containing one-tenth to one-half the equxhbnum soil vaporconcenl é ion (Johnson 1993a).
Therefore, vapor extraction concentrations greater than 12,000 ppmyy of carbon tetrachloride may
indicate that the soil near the extraction well is saturdted with a n 5‘ fqueous-phase liquid. Initial
soil vapor concentrations extracted from the 216-Z-9 site were apprximately 30,000 ppmv,
suggestmg that a carbon tetrachlonde DNAPL was p:esent -above { l Plio-Pleistocene layer prior

the capillary fringe. The DNAPL will accumulate at the caplllary ge until it develops
sufficient head that it can flow through (overcome entry pressure) into the aquifer (Pankow and
Cherry 1996).

The high carbon tetrachloride concentrations measured during basdline monitoring from 1991
through 1993 prior to remediation may also suggest the pregence of DNAPL. ‘As a rule-of-
thumb, “full-scale OVA readings of 1,000 to 2,000 ppmv &f¢ probajjly a reasonable indication of
the presence of DNAPL when the DNAPL is comprised of ione orifore chlorinated solvent”

(Pankow and Cherry 1996, p. 416). Fancher (1994) recorded max IHI Organic vapor analyzer
(OVA) measurements of approximately 1,000 ppmv at the 216-Z- I 18/Z-12 site and
excecdmg 2,000 ppmv at the 216-Z-9 site, abave the lower permef M hty Plio-Pleistocene layer,
and maximum OVA measurements of approximately 1,000 ppmv a; ithe 216-Z-1A/Z-18/Z-12

and 216-Z-9 sxtes below the Plio-Pleistocene layer.

Nonaqueous-phase liquid carbon tetrachloride has not been observe d in the vadose zone.

The locations of the maximum carbon tetrachloride reboum:l in thd ladose zone following SVE
operations were the same in 1997, 1998, 1999, 2000,:and 2D01. THE persistence of these
rebound locations may indicate nearby locations of DNAPL and/orfesidual carbon tetrachloride.
The 1997 rebound study and 1998, 1999, 2000, and 2001 monitoriglg indicated that at most
locations within the influence of the SVE systems, much of the res h ly available carbon
tetrachloride has been removed. The lower permeability P]lo-Plef‘ icene layer, however,
appears to be a continuing source of carbon tetrachloride soil vapofifRohay 1997, Section 6.0 of
this report). The SVE system is able to draw air throngh the higher permeability sands and

- gravels but not effectively through the lower permeability silts and darbonate—cemented sandy

gravel of the Hanford lower fine and Plio-Pleistocene umts

h and monitoring wells do
sal site area. Thus, some
ble sediments may still
SVE system operations

. The spacing and various open intervals of the current SVE s’x’txac
not provide full coverage of the contaminated vadose zone jix the ¢
readily available carbon tetrachloride contaminant in relatively pet
remain in the vadose zone soils that are not currently impacted by th
(Cameron 1997, Rohay 1997).
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The limited number of monitoring locations, especially below the Plio-Pleistocene layer, and
difficulty in predicting contaminant migration pathways from the surface disposal sites
contribute to the uncertainty in describing the overall contaminant distribution in the vadose
zone.

In the far field, carbon tetrachloride vapor has been detected in wells under construction
throughout much of the 200 West Area since 1987 (Rohay and Johnson 1991, Rohay et. al.
1992). Most of the reported detections have been from below the Plio-Pleistocene layer, often in
the capillary fringe just above the water table. The distribution of wells with detections below
the Plio-Pleistocene layer matches fairly well with the distribution of carbon tetrachloride
dissolved in the groundwater, suggesting that the source of the vapor may be volatilization from
groundwater. However, some welis, notably those approximately 300 m west of the 216-Z-18/Z-
12 disposal sites, also had detections above the Plio-Pleistocene layer, suggesting that carbon
tetrachloride may have migrated laterally west from the disposal sites or east from the 218-W-4C
Burial Grounds. (These detectlons of carbon tetrachloride occurred prior to vadose zone
remediation using SVE.)

Plutonium and americium co-contaminants are distributed within the upper 30 m of the vadose
zone (20 to 30 m below crib bottom), based on characterization of the 216-Z-1A Tile Field in
1976 (Price et al. 1977). The transuranic (TRU) contamination at the carbon tetrachloride sites
may have been carried downward through a combination of acidic waste liquids and organic-
complexant mixtures (Price et al. 1979, Johnson and Hodges 1997). After the disposal occurred,
both the acidic and organic complexes are expected to diminish via soil pH neutralization and
biodegradation processes, and plutonium and americium would be expected to absorb strongly to
the Hanford site sediments (Hartman 1999). '

H1.3.4 Distribution Within Groundwater

In FY 2001, the plume of dissolved carbon tetrachloride extended over 11 km? in the unconfined
aquifer underlying the 200 West Area (Hartman et al. 2002) (Figure H-4). It has been previously
concluded that because the zone of highest concentrations (4,000 to 8,000 ug/1.) has in the past
included the 216-Z-9 Trench, carbon tetrachloride discharged to the trench may be providing a
continuous source of contamination to groundwater (Rohay et al. 1994). However, recent
concentrations have been decreasing at 200-ZP-1 pump-and-treat extraction well 299-W15-32
(Figure H-5) located at the northeast comer of the trench. The observed decrease suggests that
cither the carbon tetrachloride in the vadose zone (or DNAPL in the aquifer) is not currently a
continuing source or that the rate of mass removal by groundwater extract:on exceeds the rate of
mass contribution from the vadose zone (or aquifer).

Concentma’c_ms at well_ -299—W15-32 were oburved to increase following the extended shutdown
of this well from June 29, 1999 to February 2, 2000 (Figure H-5). If the vadose zone is a
continuing source of carbon tetrachloride to the groundwater, or if DNAPL i is present in
groundwater, it would be expected that some rebound would have occurred during the shutdown.
Conversely, if there were no continuing source, dissolved concentrations would have been

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. 2001
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expected to remain at about the same concentration during and followmg shutdown. The overall
increase could be interpreted to mean that: ;

o A source of residual carbon tetrachlonde continues to com:nbutc to groundwater from the
vadose zone. :

* A source of residual DNAPL is present below the water table.

¢ Both vadose zone and groundwater sources are conmbutmg
il
s Dissolution of residual DNAPL, in either a vadose source andloq in groundwater, is slow
+ compared to the pumping-induced groundwater velocity across the site so overall
groundwater concentrations tend to decline durmg pumpmg i

The first few carbon tetrachloride measurements followmg shutdo; ih appear to be on the same
declining trend exhibited prior to shutdown (Figure H-5). Then co' entrations at the extraction
well increase to pre-shutdown levels. The delay in increased concgitrations observed at the
extraction well may indicate that the source is at some distgnce fi¢ the well and that
groundwater had to travel from the source to the well before the i ..

ase could be observed.
Based on Darcy’s Law, the source would be 8. 5 m (28 ft) from the well assuming:

]
¢ The time required for the groundwater to travel from the source to the well was 57 days
" (February 2, 2000 to March 30, 2000) ,

¢ The hydrautic conductivity is 15 m/d (DOE-RL 1999b)

e The hydraulic gradient is 0.001 m/m (DOE-RL 1999b)

o The effective porosity is 10% (conservative estimate) (DOE-RL l999b)

Well 299-W15-32 is 7.4 m from the northeast comer of 216-Z-9 aﬂﬁ 26.3 m from well
%g;WISQIS where high concentrations were observed at the capiliary fringe during drilling in

It is interesting to note that the declining concentration trends prior tp shutdown and following
the increase after shutdown are the same.

At some time in the future, tailing of groundwater concentrations 15 xpected to occur as carbon
tetrachloride is removed from the more permeable zones and becones diffusion limited moving
from the less permeable zones. Tailing should occur even if ca ” achloride is present as
dissolved phase, as residual DNAPL, as a vadose zone souice, or f fim a combination of these
factors. There are not enough data at this time to determiné whichj #if these conditions is present
(other than the dissolved phase). Previous modeling work by Piephi (1996) implied that residual

DNAPL should be present beneath the water table.

Performance Eval. Report for SVE at the Carbon Ter. Site, Feb. 1992 — Sept. 2 )
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Although the centroid of the plume has not migrated significantly under natural driving forces,
the perimeter of the plume appears to be migrating laterally to the south and northeast (Hartman
et al, 2002). Dissolved concentrations measured in well 699-39-79 at the western perimeter of
the plume increased by an order of magnitude between March 1987 and August 1988, suggesting
the arrival of the plume at that time (Dresel et al. 1993). Concentrations of carbon tetrachloride
at well 699-39-79 have declined since 1996 to below maximum contaminant levels because
clean groundwater has been injected at nearby well 299-W15-29 (Figure H4).

Based on dissolved-phase concentrations in the upper 10 m of the unconfined aquifer in 1990,
and prior to remediation, nearly 60% of the groundwater mass of carbon tetrachloride was
estimated to be contained within about 10% of the area of the plume (Rohay and Johnson 1991)
(Table H-5a). The centroid of the plume is apparently being displaced in response to
remediation operations, with the dissolved phase moving most notably toward the three northern
extraction wells (Figure H-6). It is recommended that the total mass in the centroid be
recalculated, compared to the original estimates, and used to estimate remediation time using
pump-and-treat technology.

The shape and location of the groundwater plume for the high-concentration area (>4,000 pg/L)
lends itself to at least three explanations or possible combinations of these explanations

(Figure H-6). First, the location of the high-concentration area northwest of the 216-Z-9 disposal
site implies that the groundwater mound created at the U Pond and other nearby disposal
facilities produced a hydraulic flow field that moved contamination this direction. Recreating
the development of the mound and disposal and migration of carbon tetrachloride contamination
using a numerical computer model or other analytical tools would help confirm and quantify this
type of movement.

It should be noted that the groundwater plume map for 1996, prior to substantial remediation
efforts, may not truly represent the baseline plume shape at that time because of the lack of
monitoring locations northwest of 216-Z-9 between wells 299-W15-32 and 299-W25-31A. The
centroid of the plume may in fact be located closer to 216-Z-9, beneath the Z Plant surface
facilities. If this is correct, then the highest groundwater concentrations have been or would be
beneath Z Plant. This explanation is supported by the increasingly high concentrations measured
at wells 299-W15-31A (from 3,260 pg/L in 1996 to 6,500 pg/L in 1999) and 299-W15-1

(1,180 pg/L to about 6,350 pg/L in 1999). Both of these wells are in the induced flow path
under Z Plant to extraction wells 299-W15-33 and 299-W15-34 (Figure H-6).

A second possible explanation for the current shape of the groundwater plume is that carbon
tetrachloride contamination was directed to the northwest by relatively continuous lower
permeability sediment units, particularly the Plio-Pleistocene unit. This unit would be a prime
candidate for this explanation, but is thought to dip to the south in the area of the disposal sites
based on regional geologic information. However, recent surface geophysics work by the
University of South Carolina (Temples et al. 2001) suggests that the DNAPL discharged to the
216-Z-9 Trench would flow to the north and northeast. This latest information therefore
supports the idea that carbon tetrachloride may have moved to the nosth, and then migrated
through the Plio-Pleistocene unit to the groundwater,

Performance Eval. Repont for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. 2001
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A third possible explanation for the distribution pattern of the grow ;'
more additional, as yet undocumented, sources of carbon tetrachl o i- e may have contributed to
groundwater contamination in this area. The highest groundwater goncentrations have been
measured not only beneath the 216-Z-9 Trench, which is a:known purce, but also in the area
northwest of Z Plant, where no sources are documented. Possible spurces of carbon tetrachloride
contamination in the groundwater northwest of Z Plant could include the following:
s Discharges of carbon tetrachloride to the 216-Z-12 Crib at volumes higher than originally
estimated (Kasper 1982) ‘

water plume is that one or

¢ Leakage of carbon tetrachloride liquids from the 216-Z-12 heaéi%end pipe

i

e Releases of carbon tetrachloride from wastes in the bunal grougds west of Z Plant

e Otheér, as yet undocumented sources of carbon tetrachloride from s0il column disposal within
or near Z Plant (e.g., may be associated with railroad opcratlons)

) f’ a potential source of
carbon tetrachloride contamination. Continuous measurements of garbon tetrachloride

concentrations in air for 87 days in 1995 at a monitoring station n 5“_'5 of the 216-Z-9 site

indicated that the 216-Z-7 Crib was a source of the carbon tetrachigide (Shaw et al. 1996). At
this monitoring station, an air sample was drawn alternately from egich of two heights (0.88 and
2.65 m) every 10 minutes and ana!yzed for carbon tetrachl@nde copeentrations as part of a

it - ncentrations were compared

The source of the low-concentration lobe of the carbon tetmchlon =; # plume southwest of the
former U Pond is also uncertain (Figure H-4). If the source of thlq fontamination were from
early years of carbon tetrachloride disposal, when the groundwater flow was to the south, and if
concentrations were much higher at that time, the low concentratioip might reflect displacement
and dilution by the large volume of U Pond dischargés. However, if concentrations were not
much higher originally, the U Pond discharges presumably shouldl jpve displaced or diluted this
hypothetical early plume. Contamination in this part of the aquifi or l- ay be a result of vapor
transport from the source cribs or vapor cycling {carbon tetrachl 01 volatilizing from
contaminated groundwater, diffusing through the vadose zone, and ‘i en contaminating clean
groundwater).

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 + Sept 2
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Carbon tetrachloride has been detected at or less than 1% of its theoretical solubility limit in
water (800,000 ug/L). Dissolved concentrations of DNAPLS in groundwater are commonly
observed to be significantly below their aqueous solubility limits, even when the aquifer is
believed to contain separate phase liquid (Anderson et al. 1992). Possible explanations proposed
by Anderson et al. (1992) include the preferential formation of horizontal pools of DNAPL as a
result of lateral spreading, which would reduce the cross-sectional contact area with
groundwater; dilution by dispersion; and dilution in monitoring wells screened over lengths that
are large relative to the dimensions of the plume. In addition, most 200 West Area wells monitor
the top of the aquifer and may not sample carbon tetrachloride present at depth. In the 200 West
Area, the wells are sampling an increasingly smaller portion of the top of the unconfined aquifer
as the water table elevation declines.

As a rule-of-thumb, “dissolved concentrations that exceed 1% of the effective solubility should
probably be cause for serious consideration of the presence of a DNAPL phase” (Pankow and
Cherry 1996, p. 222-223). Dissolved concentrations of approximately 8,000 ug/L were observed
at an extraction well (299-W15-32) adjacent to the 216-Z-9 Trench during initial pumping,
which intermixed the dissolved concentrations with cleaner groundwater. Numerical modeling
of vadose zone flow and transport at the 216-Z-9 site indicates that liquid carbon tetrachloride
reached the aquifer at that location (Piepho 1996). Prior to remediation, the continuing presence
of relatively high dissolved concentrations in groundwater in the immediate vicinity of the
216-Z-9 Trench had suggested that a DNAPL was slowly dissolving within the aquifer or
continuing to migrate from the vadose zone. However, as discussed previously, declining
groundwater concentrations at extraction well 299-W15-32 would seem to make DNAPL a less
significant contributor of contamination than the dissolved phase. If, as the numerical modeling
suggests, carbon tetrachloride reached the aquifer in the first 7 years of discharge and ponded at
the capillary fringe present in 1962, the carbon tetrachloride may have been trapped and
dissolving while it was buried for 25 years within the saturated zone as a result of the elevated
water table from 1965 to 1987. The relatively low carbon tetrachloride vapor concentrations
currently observed near the water table do not indicate the presence of DNAPL sources near the
monitoring locations. '

Historically, the highest carbon tetrachloride concentrations detected during groundwater
monitoring were in samples from well 299-W15-16. The carbon tetrachloride concentration in
groundwater from this well was 8,100 pg/L when it was first sampled in 1988 and reached a
maximum of 8,700 pg/L in 1990 (Evans et al. 1992). Well 299-W15-16 located northwest of
Z Plant is not near a known source of carbon tetrachloride.

The rebound of carbon tetrachloride concentrations in groundwater following pump-and-treat
operations might indicate the presence of DNAPL. While concentrations are generally
increasing or stable at the three northern extraction wells and the plume is moving toward these
wells, a large-scale rebound test has not been conducted. An 8-month period of shutdown at
extraction well 299-W15-32 did show what appears to be rebound. Initially, concentrations
continued to decrease, but later displayed a relatively sharp increase (Figure H-5). This slightly
delayed increase implies some contributing source approximately 8.5 m from the extraction well
or diffusion of carbon tetrachloride out of lower permeability zones.

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. 2001 .
June 2002 H-13



Appendix H - 2001 Carbon Tetrachloride BHI-00720
Conceptual Model Update | Rev. 6

thwest of Z Plant to beneath
DNAPL may not be present
zsidual DNAPL in

i velocity in this area

The estimated change in location of the 4,000-ug/L. (maour from s
Z Plant after 4 years of pump-and-treat operations implies ¢ither th
in the aquifer southwest of Z Plant or that the rate of dissoliition oﬂ
groundwater is slow compared to the pumping-ipduced: grqundw ’

(Figure H-6). At the least it indicates that the dissolved phase is !f dominant contaminant form
in this area at the current concentration levels.: At some lower co ji hntration, another phase may
dominate (e.g., dissolution of residual DNAPL)." This change in shipe/position can be explained

by changes in the hydraulic flow field produced by the grotmdwatefexu'action and injection
wells (DOE-RL 2000).

r discharges to the soil

at solubility limit x 1 kg/10°
order of magnitude as the

40 kg) (Table H-5a). Thus,
fce of groundwater

The mass of carbon tetrachloride dissolved in the aqueous wastewgfj
 column was estimated to be 10,560 kg (13.2 x 10° L x 800,000 g/l

pg = 10,560 kg) (Rohay and Johnson 1991). This value is the samé|
inventory calculated for the upper 10 m of the aquifef (5,25@ to 15}
solely aqueous-phase carbon tetrachloride could be the:primary sd
contamination; a DNAPL source would not be required to producéijhe groundwater inventory in
the upper 10 m, assuming no sorption of carbon tetrachlorige to 2 yikfer solids. (This calculation
assumes that the total volume of hqmd dxschargod to. each gte wag il aqueous phase containing
wliarged reached groundwater.
200 kg; Z-18 = 3,100 kg -

These quantities of carbon tetrachloride -- 7.9= 3, 300 kg, Z-1A =
o these sites.)

represent approximately 2% of the carbon tetrachlonde dlscharged

_ siability of recovering residual
DNAPL during drilling and sampling is very low because e fits tepgency to remain in the
sediment pore spaces even adjacent to open wells or well sgreens. i[fhe possibility of recovering
residual DNAPL is not very likely given the relatively smajl numbik of groundwater wells
installed in the disposal arcas. There is a higher likelihoodiof findisg DNAPL in the vadose

zone, because of the higher well density. However, DNAPL has neﬁer been detected in the
vadose zone, either. , :

Numerical modeling of vadose zone flow and transport mcieates Hije at lower residual saturation
values, dissolved and nonaqueous-phase liquid darbon tetrdchlorid penetrate deeply into the
unconfined aquifer, but likely would not have reached the bottom offi the aquifer (Picpho 1996).

The depth of penetration depends on the level of residual saturanom hssumed for the vadose zone
and the groundwater flow rate.

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992~ Sept 2004
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Dissolved carbon tetrachloride has been observed deep within the unconfined aquifer (i.c.,
between 10 m below the water table and the base of the unconfined aquifer) at the following
locations:

e 216-Z-9 site (wells 299-W15-6 and 299-W15-5) (Rohay and Johnson 1991, Auten and
Reynolds 1997) .

e West and north of Z Plant (wells 299-W15-17, 299-W15-7, 299-W15-10, 299-W10-22,
299-W14-14, 299-W10-24, 299-W15-25, and 299-W15-30 (Hartman 1999; BHI 1997, 1998;
Swanson et al. 1999)

o Near U Plant (wells 299-W19-34A, 299-W19-34B, 299-W19-18, and 299-W19-4)
(Ford 1995)

e Near T Plant (well 299-W11-32) (Newcomer et al. 1995).

Dissolved carbon tetrachloride has also been observed within the confined aquifer system (i.e., in
the gravels below base of unconfined aquifer) at wells at the following locations:

» South of the 216-Z-9 site (well 299-W15-5; well probably served as preferential pathway)
(Auten and Reynolds 1997) '

o East of the 216-Z-9 site (well 209-W14-9) (DOE-RL 1999b)
e Near the T-TY-TX Tank Farms (wells 299-W10-24 and 299-W14-14) (Hartman 1999)
e Near U Plant (well 299-W19-34B) (Ford 1995).

The observed distribution of dissolved carbon tetrachioride in the high-concentration portion of
the groundwater plume is inconsistent with a vapor-phase source. A vapor-phase source should
result in a shallow (1- to 2-m thick) vertical distribution in the aquifer due to the relatively slow
process of molecular diffusion, the process by which the carbon tetrachloride vapor enters the
groundwater (Pinder and Abriola 1986). However, carbon tetrachloride contamination is found
at depths greater than 30 m below the water table, -

The 200-ZP-1 groundwater pump-and-treat system is containing carbon tetrachloride within the
2,000-ug/L contour (DOE-RL 2002). Between August 1994 and September 2001, this system
has removed about 5,800 kg of carbon tetrachloride, which is 91% to 274% of the mass initially
estimated in 1990 to be contained within the 2,000-ug/L contour (Table H-5). The persistence of
the carbon tetrachloride concentrations implies that the initial mass calculation was incorrect
(e.g., because of greater-depth distribution), that the K4 is greater than assumed, and/or possibly
the presence of a continuing source of carbon tetrachloride (residual or DNAPL). A revised
estimate of carbon tetrachloride mass is needed.

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. 2001
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Low (<10 pCi/L) plutonium-239/240 and americium-241 activitiesy
well 299-W15-8 adjacent to the 216-Z-9 Trench on two sampling g ics (May 7, 1990 and
November 13, 1991).  The well went dry sometime after January é' and can no longer be
sampled (Hartman 1999). The plutonium and americium contami 3 ion observed in
groundwater at the 216-Z-9 site in well 299-W15-8 may signify sq ; column breakthrough or a
preferential pathway in the well. Followup sampling of groundwatgr extracted by the pump-and-
treat system at 216-Z-9 did not detect mobile species indicative of | q RU (Hartman 1999).
“Extraction well 299-W15-32, located next to the 216-Z-9 Trench, fias been sampled for
plutonium isotopes for the last several years and for neptuni.um-za d americium-241 in

FY 1998, without detecting any plutonium, neptunium, or americiuin. However, because this
well draws water from a considerable area, the samples may not be representative of contaminant

activities directly under the trench” (Hartman 1999).

# the 200-ZP-1 treatment

Radionuclide sampling for technetivm-99, tritium, and iodine-129 &
I# 299-W15-32 and

system revealed elevated levels of technetium-99 at extraction f.;é

299-W15-35 in FY 1999 (DOE-RL 2000). Concentrations were 286 pCi/L and about 200 pCi/L,
respectively. Results for tritium in the northern three extraction -;‘_l s ranged from 2,160 to
4,450 pCi/L, and were non-detect for iodine-129. The elevated -I1 etium-99 results imply that

either this contaminant is moving from the plume associated with e TX-TY Tank Farm to the
north, or is coming from some other source. Historically, some technetium-99 was detected near
the 216-Z-9 Trench (410 pCi/L in 1992 at well 299-W15-8). ‘

H1.4 CARBON TETRACHLORIDE TRANSPORT

H1.4.1 Vadose Zone/Atmosphere Interface

Airelease mechanism for
oil surface and through
-surface flux of carbon

[¢]

Atmospheric pressure fluctuations appear to constitufe a significanf;
carbon tetrachloride vapor out of the vadose zone both thrqugh the g
boreholes perforated or otherwise open to the vadose zone.: The soi
tetrachlotide measured at the ground surface in the vicinity of the 216-Z-9 site in 1992 and 1993
using the EMFLUX® (Quadrel Services, Inc.) spil vapor technology ranged from 0 to
923 ng/m*/min (0 to 485 kg/yr for a 1-km® area) (Robay et al. 1994g). The average soil-surface
titpated to be 285 ng/m*/min, or
¥iater according to Henry’s
nien is barometrically swept

i atmosphere from a 1-km
area that includes the carbon tetrachloride discharge sites was 1,2000kg/yr, based on site-specific

mass balance and tracer-ratio measurements (includes soil and we l (Shaw et al. 1996).

out (WHC 1993). The 1994-1995 flux of carbon tetrachlozide to i

Wi tetrachloride inventory was
(WHC 1993). The depth
as estimated in 1992 to be
d 1.4% of the average

in a 1.4% volume decrease

It is estimated that, between 1955 and 1990, 18% of the total c:
lost to the atmosphere through natural soil flux at the ground surfags
over which carbon tetrachloride is removed by barometric pumpingi

1 m (WHC 1993). In 1992, barometric pressure fluctuations ave 'L
barometric pressure. Assuming that a 1.4% pressure increase results
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in the soil vapor, on an annually averaged basis barometric pumping would sweep out air in the
pores of the top 1.4% of the vadose zone (1.4% of 64 m) half of the time.

The 2-m rise of the water table between 1965 and 1977 would have displaced contaminated soil
vapor from the vadose zone to the atmosphere. This effect was not included in the 1990
estimates of vadose zone losses.

The wells “breathe” in response to atmospheric pressure changes and other meteorological
phenomena. The carbon tetrachioride released from wells in the vicinity of the cribs between
1955 and 1990 was estimated to be 22,200 kg, or 3% of the discharged inventory (WHC 1993).
Thus, an estimated 21% of the total carbon tetrachloride inventory may have been lost to the
atmosphere via the soil surface and borehole flux since soil column disposal was initiated (WHC
1993). :

H1.4.2 Vadose Zone

Once discharged to the crib, the liquid wastes infiltrated into the underlying soils and migrated
predominantly downward. An average infiltration rate or recharge rate into the soil column can
be estimated for each crib from the area of the crib bottom and average annual discharges. These
range from 1 to 10 L/m%/day (Table H-6). Average infiltration rates from percolation tests in the
216-Z-20 and 216-Z-21 Crib areas have been reported as ranging from 1,900 to 2,850 L/m’/day
(Last and Rohay 1993). Thus, the field-measured infiltration rate of the soil column far exceeds
the estimated recharge rate from the cribs, Assuming that the behavior of the liquid wastes
discharged was similar to that of water used in the percolation tests, it is doubtful that the soil
column ever became fully saturated or that the ctibs exceeded the infiltration capacity, at least
for any appreciable period of time. Crawley (1969), however, did report that a buildup of liquid
waste was suspected in the head end of the 216-Z-1A Tile Field. This suggests that the
infiltration capacity of the first one-third of the crib had been exceeded by the discharge
volumes, perhaps as a result of plugging of the soil pores by fine particulates or other solids. It
should also be noted that the 216-Z-1A Tile Field had received other liquid wastes from 1949 to
1959, so the soil column was already partially saturated.

As a first approximation, the likelihood that carbon tetrachloride in an aqueous or nonaqueous
phase reached the groundwater can be estimated by comparing the total volume discharged to the
column pore volume beneath each crib (i.¢., bottom area of the crib multiplied by depth to water
multiplied by porosity, assuming 30% porosity). Resuits of such calculations indicate that the
216-Z-1A and 216-Z-18 waste disposal facilities received only 12% and 29% of their estimated
column pore volumes, respectively, while the 216-Z-9 Trench received 142% of its column pore
volume (Table H-6). It must be noted that these are only rough estimates and that the wastes
were discharged over periods of years rather than at one time. Additional drainage would also
have occurred under unsaturated conditions, after discharges were terminated. If the porosity
were smaller or if the entire column pore volume were not used (¢.g., if the wastes migrated
down preferential pathways such as unsealed wells or if the wastes did not spread out evenly
over the crib floor), the values would be higher. Conversely, if the waste plume spread out
laterally, increasing its column pore volume, these values would be smaller. In any case, the
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216-Z-9 Trench is more likely to have had waste fluids contmmng carbon tetrachlonde reach the
groundwater strictly by downward percolation.

Numerical modeling of vadose zone flow and transport indicates that both dissolved and
nonaqueous-phase liquid carbon tetrachloride migrated through thg adose zone and reached the
unconfined aquifer below the 216-Z-9 Trench (Piepho 1996). In thg simulations, the flux of
carbon tetrachloride from the vadose zone into the aquifer primarilydepends on the amount of
carbon tetrachloride held in residual saturatlon m the vadoae zone Micpho 1996). However, for
l flations, the numerical
modeling results mdlcate that carbon tetrachloride continués to el the aquifer for a long time
(at least 38 years and likely for longer in the simulations) after the {jitial discharge to surface

i : ial valyps for residual saturation,
several simplifications were applied and the physical properties of pure carbon tetrachloride were

Trench suggest some
I-Ianford coarse-grained

Numerical simulations of wastewater migration beneath the 216-Z#
horizontal spreading of the aqueous plume may have occuryed at thy f
unit/fine-grained unit boundary, but that little lateral spreading may)|
(Last and Rohay 1993). Piepho (1996) indicates that greatést horimgintal spreading of the
aqueous phase in the vadose zone appears to be in the PlioPleistocgthe unit; in these numerical
simulations, the ratio of the horizontal to vertical saturated ilydra it conductivity was 10. In

id carbon tetrachloride phase

these simulations, there is essentially no lateral spreading of the li :H:j

(Piepho 1996). Wright et al. (1994) inferred a near-vertical mois I'ii plume beneath the carbon
tetrachloride cribs, with some spreading occurring only on the -i hrd formation lower
fine/Plio-Pleistocene unit surfaces. Field measurements indicate thdf the lateral spread of
radionuclides beyond the perimeter of the 216-Z-1A Tile Feld way Li mited to a 9-m-wide zone

nimal or that the plutonium

(Price et al. 1979), suggesting that the spread of waste hququ was, 1§
tetrachloride infiltrates

was filtered in that distance. In conclusion, the agueous-phase ce { ;
predominantly downward from the near-surface discharge sltes aﬂ

primarily associated with coarse/fine layer contacts

Because liquid carbon tetrachloride is relatively immisciblg in watep
assumed to be water-wetted, the carbon tetrachloride would move 1
gradient. Wright et al. (1994) concluded, based on their me¢asuremy
conductivity of liquid carbon tetrachloride through the subsurface s
than that of water or of an aqueous carbon tetrachloride solution, ang
greater in the finer grained sample.

As nonaqueous-phase liquid carbon tetrachlorideé moves down kh the soil column, some of
the liquid carbon tetrachloride will become discontinuous and will e held in the soil pores as
residual saturation. Based on studies of carbon tetrachloride hydrafific conductivities in soil
samples, Conca et al. (1992) concluded that the retention of liqm it
achiotie solution. Thus, if the field
N #icondition, it can be
- 8. It should be noted that
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these are strictly empirically derived estimates, based on two samples, and should be viewed
with some caution (Rohay et al. 1994). In addition to immobilization by capillary forces, some
of the discharged carbon tetrachloride was retained in the vadose zone through mechanisms such
as equilibrium (reversible) and nonequilibrium (nonreversible) sorption to soil and entrapment of
DNAPL/dissolved liquids in dead-end pore spaces. Through all these mechanisms, residual
saturation of contaminated aqueous-phase and nonagueous-phase liquids will be left along the
contaminant migration path.

A rough estimate of how far the organic nonaqueous-phase liquid may have traveled downward
through the soil column as a continuous organic liquid phase (i.c., at saturations greater than the
residual) can be calculated by assuming a single residual saturation of 2.5% for the entire pore
column volume and by assuming that the organic was evenly distributed across the crib bottom
area. Table H-7 lists the relative depth of nonaqueous-phase liquid migration for each facility.
Note that the migration depth calculated for the 216-Z-9 Trench is over an order of magnitude
greater than that of the other two cribs and is potentially below the watet table. It also seems
plausible that much of the organic nonaqueous-phase liquid may have been retained in the soil
column because of the residual saturation. Numerical modeling of vadose zone flow and
transport indicates that 66% to 90% of the carbon tetrachloride discharged to the 216-Z-9 site
was retained in the vadose zone (Piepho 1996). It should be noted, however, that DNAPL
characteristically moves nonuniformly downward through the vadose zone (Cohen et al. 1993),
so this estimate is probably high. :

Another potential indicator of the distribution of the organic phase is the distribution of the
associated radionuclide co-contaminants. Transuranics (primarily plutonium-239 and
americium-241) discharged to the disposal sites may have been carried in association with the
organic-complexant liquid phase. The behavior of the transuranics in such a mixture as the
DNAPL moves through the soil is unknown. Typically, when plutonium and americium are
released as solutes, they are retained in the upper few meters of the soil column (Johnson 1993b).
However at the 216-Z-1A Tile Field, these radionuclides were discharged as co-contaminants
with the DNAPL-complexant mixture and are found at depths up to 30 m below the bottom of
the tile field (Price et al. 1979). This behavior has been previously attributed to the destruction
of the sorptive capacity of the soils by the acidic waste stream. However, the abundant amounts
of calcium carbonate in the soil column could have easily neutralized the acid. For example, at a
pH of 1 (0.1 M), which is more acidic than the discharged aqueous waste stream (pH of 2.5), the
total volume of aqueous waste discharged to the 216-Z-1A Tile Field would have contained
approximately 500 kmol of acid. Assuming a calcium carbonate content of 1%, the first meter of
the soil column beneath this crib contains 588 kmol of calcium carbonate, which is more than
enough calcium carbonate to neutralize this amount of acid (Johnson 1993b). Thus, it seems
more probable that the greater depth distribution of transuranics in this crib is due to migration
with the solvent-complexant phase. Beneath the 216-Z-1A Tile Field, increases in
concentrations of plutonium and americium with depth are generally associated with an increase
in the silt content of the sediments or with boundaries between sedimentary units. Because
similar solvent-chemical conditions existed for disposal at the other carbon tetrachloride sites,
similar depth distributions of significant transuranic concentrations could be encountered at these
other sites.
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disposal cribs and the vadose zone results in vapor-phase carbon tefa
Contaminated vapor can migrate by molecular diffusion and by adw
diffuse along a chemical gradient from high concentration to low ifjiany direction (including
upgradient with respect to the groundwater flow direction), The pmisence of a relatively low-
permeability zone, such as a building foundation or soil horizon, Q also enhance the lateral
extent of diffusion. The presence of locally saturated or near-saturdted vadose zone sediments

‘Because of the density of the carbon tetrachlotide vapor, the densn u | of the contaminated vapor
phase is greater than uncontaminated vapor in'the vadose zbne (T4} e H-8). This contrast in
densities can result in density-driven advective flow, which would Ht ove carbon tetrachloride
vapor downward and laterally from the disposal facilities. Densl ! iﬁ‘ iven advection occurs
primarily in soils with hydraulic conductivities typical of cbarse sg i ki and gravel (Pankow and
Cherry 1996, Freeze and Cherry 1979). In these types of high-permieability soils, density-driven
advection may attain velocities on the order of meters per day, butt f: y if the density contrast is
high (Pankow and Cherry 1996). Density-driven advective vapor fl)

the high vapor-phase carbon tetrachloride concentrations above the Pho—Plelstocene layer prior
to remediation. ‘

subsurface as the cumulative relative permeability of the oﬁeﬁﬁn it 'tcrials decreases. The
pressure gradients may be vertical as a result of the pressure contrh ;
the surface or between soils above and below a lower permeability fayer, or the pressure
gradlents may be horizontal between a location fn the subsurface (8., open borehole) that
stfother location in the

ed pore space in the vadose
; e (or for many years were)
capped but unsealed at the surface, each borehole has the pptential # draw carbon tetrachloride
vapors horizontally from the source area toward its open interval. 1 - ause most boreholes have
no annular seal or have an annular seal designed to prevent: water milgra tion, the potential for

radose zone, it may partition
‘ M vapor may also provide a
continuous source of contamination to groundwater In the vadosg“ one, carbon tetrachloride

vapors that equilibrate with perched water, with wastewatef from off

l;i er sources, and/or with
infiltrating natural recharge water may then be transported to the wisker table in dissolved form.
These aqueous transport mechanisms can also affect the soil moistire and adsorbed phases

contaminated by vapor.

Carbon tetrachloride may volatilize from the dissolved yOénﬂWa :
vapors would then move upward by diffusion but may become temg
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Plio-Pleistocene layer. The distribution of carbon tetrachloride vapor below the Plio-Pleistocene -
layer throughout much of the 200 West Area underlain by the groundwater plume suggests that
these vapors may have volatilized from the dissolved groundwater plume throughout the

200 West Area.

Vapor transport, although still 6ccurring, is expected to have been significantly reduced by
removal of vapor since 1992 using SVE. :

Older, poorly sealed wells, which penetrate either the Plio-Pleistocene unit and/or the water
table, may provide a vertical conduit for fluids. Nonaqueous-phase liquid carbon tetrachioride,
aqueous-phase dissolved carbon tetrachloride, and vapor-phase carbon tetrachloride that
intercept the borehole in the subsurface may migrate downward along the outside casing of the
well. In addition, these fluids may be channeled along natural preferential pathways, such as
fractures, clastic dikes, and large, interconnected pores, within the vadose zone.

Migration of fluids, both liquid and vapor, are influenced by the natural stratification and
variability of the sediments. The Plio-Pleistocene paleosurface is a relatively continuous, lower
permeability barrier to vertical movement of fluids in the vadose zone. This layer most likely
diverted carbon tetrachloride liquid and/or vapor laterally away from primary carbon
tetrachloride disposal sites until a sufficient amount accumulated to force the liquid or vapor
through the lower permeability layer (Rohay and Johnson 1991). The surface of the
Plio-Pleistocene unit generally slopes toward the south from the primary carbon tetrachloride
disposal sites (Rohay et al. 1994a). For example, DNAPL may have migrated from 216-Z-1A to
the south toward the 216-Z-18 site, where carbon tetrachloride was detected during drilling of
monitoring wells 299-W18-9, 299-W18-10, and 299-W18-11 in 1968, before the crib was placed
into service. However, as mentioned earlier, recent work by the University of South Carolina
(Temples et al. 2001) would suggest that movement of DNAPL may have been to the north of
the 216-Z-9 Trench. The character of the Plio-Pleistocene layer varies across the 200 West Area
and includes locally less-cemented, more permeable areas and fractures that allow more rapid

~ fluid flow (Slate 1996).

Because of its low dielectric constant, carbon tetrachloride can theoretically increase the
permeability of subsurface materials and thereby strongly influence its own migration pathway.
Solutions with high dielectric constants, such as water (Table H-8), will cause alumino-silicate
clays to swell. A liquid with a low dielectric constant, such as carbon tetrachloride, could cause
clays to shrink and thereby increase the permeability of the soil through the introduction of
cracks and fissures. Clay-sized particles that include alumino-silicate clay minerals occur
throughout the vadose zone but are typically more abundant in the Plio-Pleistocene unit (Wright
et al. 1994). Alumino-silicate clay minerals are also-a component of the bentonite commonly
used in annular seals for boreholes. However, based on the evaluation pregented in Pankow and
Cherry (1996), it appears unlikely that either aqueous-phase or nonaqueous-phase carbon
tetrachloride liquid-would have an impact on the permeability of the subsurface soils. Because
of its low aqueous solubility, dissolved concentrations of carbon tetrachloride are too low to
significantly decrease the dielectric constant of the aqueous phase (Pankow and Cherry 1996).
Nonagueous-phase carbon tetrachloride must first dissolve into the water film surrounding the
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subsurface clays, also resulting in only a low-concentration aqueouﬁ phase in contact with the
clays (Pankow and Cherry 1996).

Carbon tetrachloride may become “irreversibly” adsorbed within jjrs

sizes within a particle of soil range from macropores (pores with digmeters ter than 560 A)
to micropores (cylindrical or slit-shaped pores with dmmetm less% lan 20 A) (Yonge et al.
1996). As summanzed by Yonge et al. (1996), Farrell an¢ Rei ;‘ (1994) have demonstrated

desorption may require months to years. Because thé approximat
tetrachloride is 5 A, it would have access to micropores (Ybnge et; #l. 1996). The adsorption of
carbon tetrachloride would be higher in the silty sands, which ha i/l significantly higher amount
of surface area than the sands (Ford 1996). The adsorption of carbdn tetrachloride would also
increase with time (Wllson et al. 1994).

Based on laboratory studies using carbon tetrachloride and site-spegific soils, Yonge et al. (1996)
estimated that SVE can remove only 10% to 15% of the initial m } of carbon tetrachloride
(excluding any nonaqueous liquid phases) in contaminated zones : wough which flow is passing
directly. Based on laboratory tests in which mass removal‘was dep ﬂ_u dent on carbon
tetrachloride diffusion to the zone through which flow was passm‘ hey describe four phases in
the concentration-time profile: initial pore gas evacuatlon,lfree tuct removal, vapor diffusion
from low-velocity fields (transitional phase) and, finally, desorptios-controlled removal (tailing
phase). In field situations, which involve a terogeneous subsurfacgji Yonge et al. (1996) expect
to observe an initial phase during which concentrations deqrcase elhtively rapidly and at least
one subsequent phase during which concentrations more glpwly. Based on the carbon
tetrachloride SVE and rebound data available in 1997, Cameron (1497) estimated that most of

the vapor extraction site had passed through the initial pore gase '

phase.

H1.4.3 Vadose Zone/Groundwater Interface

iwater zones. Carbon

capillary fringe. The
fnnge are diffusion and

The capillary fringe forms the interface between the vadose and gp '
tetrachloride in an aqueous or DNAPL phase can migrate tiirough'
pnmary mechamsrns for aqueous phase ungratmn through the - I

3 ; ition into the aqueous phase.
A vapor-phase source should result in a shallow (1- to 2-m/thick) ¥ firtical distribution in the

aquifer due to the relatively slow process of molecular difﬂlsm ff process by which the carbon
. Pankow and Cherry

tetrachloride vapor enters the groundwater (Pinder and Abgmla '

(1996) point out that infiltrating water is probably a more ectlvg j ansport mechanism than
diffusion and disperson. At the carbon tetrachloride disposal sited, n infiltrating water
mechanism would have been more viable during operations when large volumes of water were

artificially recharging the groundwater.
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The elevation of the water table at the carbon tetrachloride site changes in response to barometric
pressure fluctuations, local and regional artificial recharge, and pump-and-treat operations. Each
of these may influence carbon tetrachloride migration. The elevation of the water table below
the carbon tetrachloride source cribs fluctuates up to 0.2 m daily in response to barometric
pressure fluctuations. Over a 20-year period (1965-1985) of liquid discharges to the U Pond, the
elevation of the water table below the carbon tetrachloride site rose and then declined 2 m; it is
currently declining 0.40 m/yr (DOE-RL 2002). The 2-m rise from 1965 to 1977 may have
resulted in carbon tetrachloride at the capillary fringe dissolving into the groundwater. The
gradual but continual water table decline since 1977 would minimize additional contamination of
the groundwater, but the daily fluctuations create a mixing zone that may continue to incorporate
carbon tetrachloride. Temporary cessation of pump-and-treat operations at individual extraction
wells would cause the water table to rise locally, incorporating carbon tetrachloride that migrated
downward into the cone of depression. However, cessation of operations occurs infrequently,
and this mechanism may be insignificant with respect to degradation of groundwater quality.
This mechanism seems an unlikely explanation of the increased concentrations observed at
extraction well 299-W15-32 following temporary shutdown in 1999, as described previously. In
that case, the increase in concentrations at the well appeared to be delayed, whereas the
drawdown of newly contaminated water would probably be “instantaneous.”

Transport and partitioning of carbon tetrachloride vapor between the vadose zone and
groundwater may contribute to the large “low-concentration halo” surrounding the high-
concentration core of the groundwater plume.

Lateral spreading of DNAPL may occur at the capillary fringe until sufficient hydraulic head
builds up to displace water and allow the organic liquid to move into the groundwater (Pankow
and Cherry, 1996). Residual DNAPL would remain at this interface even after the main body of
DNAPL contamination moved through. DNAPL that reached the 216-Z-9 capillary fringe prior
to 1965 was probably incorporated into the groundwater by the rise of the water table between
1965 and 1977.

Potentially, a continuing source of carbon tetrachloride to the groundwater in the area below the
216-Z-9 site existed in the past when the zone of highest concentration still included the area
underlying the disposal site. Numerical modeling of vadose zone flow and transport indicates
that both dissolved and nonaqueous-phase carbon tetrachloride reached the groundwater beneath
the 216-Z-9 Crib and may have continued to enter the aquifer for many years. The low vapor
concentrations observed deep within the vadose zone at the 216-Z-9 Trench since 1997 suggest
that SVE may have removed much of the deep vadose zone carbon tetrachloride source in this
area and that any continuing groundwater source may now be within the aquifer (Rohay 1997).

Carbon tetrachloride concentrations monitored in the deep soil vapor and in underlying
groundwater in the 216-Z-9 area since 1997 do not appear to be in equilibrium, and the expected
direction of carbon tetrachloride migration is from the groundwater to the vadose zone

(Rohay 1997).
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H1.4.4 Groundwater

Numerical modeling of carbon tetrachloride fiow and anpmt in| .- :

vadose zone indicates that
the depth of penetration of carbon tetrachloride (dlssolved gnd no; jueous phases) into the
aquifer depends on the residual saturation in the  vadose zohe, whiclf affects the flux to the
aquifer, and the groundwater flow rate, which affects the ldteral tofiertical flux within the aquifer
(Piepho 1996). For the higher value of residual saturation (9 01) used in the modeling, dissolved -
carbon tetrachloride reached approximately 20 m below thé water ible and nonaqueous-phase
carbon tetrachloride reached approximately 10 m below thg: ‘water! i le.. For the lower value of
residual saturation (0.0001) used in the modehng, digsolved carborijfetrachloride reached
approximately 50 m below the water table and nonaqueouq-phase : tetrachloride reached
approximately 25 m below the water table (Note: The nohaqueos I%' phase case for a residual

to higher residual saturation case.)

Preliminary sitewide numerical modeling of carbon ten'aclﬂlandc Irmsport in'the aquifer

indicates that under nonretarded flow conditions, contamuimt a -H tratmns in excess of S ug/L.
il

will move significantly past the 200 East Area perimeter m -’ | (Chiaramonte et al. 1997). .

However, if a small retardation factor is 1ncluded in the anq.lysls, : i movement of carbon

tetrachloride will be significantly slowed. The extent of contar !;I on is very sengitive to the

carbon tetrachloride partitioning coefficient between the aquer ‘; gments and groundwater.

Values for the partitioning coefficient are not well defined for H: [!,“f d sediments. Other
important factors that this modeling effort did not take into accou 0 { ere biodegradation, abiotic
degradation, and volatilization of carbon tetrachjoridé duris & trang " il . These factors may
reduce the extent of contamination over any comparable period of!f i' me. Another modeling
effort, using an accepted sitewide groundwater model, ahoﬂd be ¢ ¥ ormed to account for these
other factors, and predict the future extent, geometry, and doncents # jons of carbon tetrachloride.
Such a modeling effort will be necessary to support a final remedy 4 lection and risk analysis.

i
Partitioning of carbon tetrachloride to aquifer sediments i is pssumedigo be low (or zero) and may
be variable across the site. Site-specific measuréments of lhc J, bning coefficient magnitude
and spatial distribution have not been publlshed. However. a disty i tion coefficient (Ky) of 0.0
to 0.2 mL/g was suggested as likely for carbon tetrachloride aqueo L solutions on Hanford Site
s0il based on batch K4 experiments (Last and Rohay 1993); A literggure estimate for soil
distribution of carbon tetrachloride is 0.114 m!Jg (Chlaramente et b 1997). To calculate the
inventory of carbon tetrachloride sorbed to vadose zane soils in 1M i ), a Kq value of 0.192 mL/g
was estimated using the method of Thibodeaux et al. (1990) (WH ; 993) This K4 value falls
within the range discussed for partitioning of carbon tetracla]ondc t , aquer sediments.

More recently, as part of an innovative treatment tempdlal flemo stition for carbon
tetrachloride, Truex et al. (2001) conducted a review of cuntent pul E shed literature on potential
natural attenuation processes that could affect the concentratign of :il rbon tetrachloride. In the
literature review, Truex et al. examined the K4 and abiotic half- livegifor carbon tetrachloride.
The range of Ky values was determined to be 0. 016 to 0.83 IJkg, a 7§ most probable value of Kq

= E
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for the Hanford Site aquifer was estimated at 0.12 L/kg. For abiotic transformation of carbon
tetrachloride, the range of reported half-lives was found to be 36 to 290 years; the best estimate
for the half-life was approximately 100 years. Because these factors could have a significant
effect on migration and concentrations of carbon tetrachloride, additional laboratory or in situ
tests on Hanford Site sediments are recommended. Test results will support future predictive
modeling and analytical evaluation of carbon tetrachloride concentrations. The estimated Ky
value of 0.12 L/kg is similar to the 0.114 L/kg used in the previous modeling study by
Chiaramonte et al. (1997).

The carbon tetrachloride plume for FY 2001 (Figure H-6) has a similar shape as the FY 2000
plume, but the overall concentration distribution has changed. High concentrations of carbon
tetrachloride present beneath the Plutonium Finishing Plant complex are being drawn toward the
extraction wells. In the area of the injection wells, concentrations continue to decline from the
injection of treated groundwater into the aquifer, and as hydraulic mounding drives groundwater
toward the extraction wells. The high-concentration area of the plume appears to be shrinking in
size, evidenced by decreasing concentrations in monitoring and extraction wells, the smaller area
of the 4,000 pg/L contour intervals, and decreasing concentrations in the 200-ZP-1 influent tank
from 4,041 pg/L in FY 2000 to 3,600 ug/L in FY 2001. In addition, the groundwater data no
longer support a 6,000 ug/L contour (DOE-RL 2002).

H1.5 ORGANIC CO-CONTAMINANTS

The ratio of chloroform (a carbon tetrachloride biodegradation breakdown product) to carbon
tetrachloride concentrations in vapor extracted using the SVE system is linear (Figure 5-35). For
carbon tetrachloride concentrations greater than 1,000 ppmv, chloroform concentrations are
approximately 0.005 that of carbon tetrachloride concentrations.

The 1989 Essential Material Specification for carbon tetrachloride states that the carbon
tetrachloride must be 99% pure. Based on the process used to manufacture carbon tetrachloride,
it is believed that the carbon tetrachloride used earlier in Z Plant operations was also relatively
pure. The other 1% would typically be long-chain alcohols used by industry as additives to

prevent light degradation of the product.

The transport and inventory partitioning estimates presented in this discussion have been made
using pure liquid-phase carbon tetrachloride properties. However, the carbon tetrachloride was
not discharged as a pure liquid but as a mixture with other organics (TBP, DBBP, and lard oil).
The liquid properties (density, viscosity, interfacial tension, and vapor pressure) of three
representative mixtures, 85:15 carbon tetrachloride:TBP, 50:50 carbon tetrachloride:DBBP, and
50:50 carbon tetrachloride:lard oil, are presented in Table H-8. The organic composites (even
the carbon tetrachloride:lard oil mixture) were found to be denser and more viscous than water
(Last and Rohay 1993). Vapor pressure of the carbon tetrachloride:DBBP and carbon
tetrachloride:lard oil mixtures is only half that of the pure carbon tetrachloride and the carbon
tetrachloride: TBP mixture. The interfacial tension between the 50:50 carbon tetrachloride:lard
oil mixture and a 5 M sodium nitrate solution was found to be low, suggesting that the fluids
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may be somewhat miscible, allowing them to mix and behave more as an aqueous fluid (Last and
Rohay 1993).

An 85: 15 carbon tetrachloride: TBP ratio was used to make up | the o ganic solution used in the

plutonium than TBP and would not work in the proccss be__cause of ;its poor stripping properties.
It was the degraded solvent that was discharged to the soil column.

“The major organic co-contaminants TBP, DBP, and DBBP, associ : Bd with the carbon

tetrachloride solvent waste streams were not analyzed in ggoundw ger samples collected during
the 1991 characterization activities. However, existing data for gl and DBP acquired for other
programs between 1987 and 1990 are available. Results fqr samp i from several wells in the
vicinity of the Z cribs, as well as from wells within the corp of the, H00 West Area carbon
tetrachloride plume, were all below detection limits for TBP and IYBP. DBBP has not been
previously analyzed. The apparent absence of TBP and DBP in 2: K} West Area groundwater is
attributed to biodegradation of these organic constituents apd/or begiause they have a moderate
affinity for sediments (Ames and Seme 1991, Rohay and Jphnson, 1 D9 1) Soil and groundwater

samples collected during drilling in 1992 were analyzed for TBP. |
sample from the vadose zone (well 299-W15-217, 24.6-m depth)

The lack of TBP in vadose soils suggests ‘that TBP degrades relatm} '
detected in groundwater suggests that carbon tetrachloride might hiye been a relatxvely pure
phase when it reached groundwater. However, the differential partilioning and biodegradation of
the components of these organic mixtures in Hanford Site sedime {4 has not been determined.

Vadose zone sampling of soil and soil vapor in the source ;rea hag jlso detected methylene
chloride, chloroform, TCE, tetrachloroethylene (PCE), trans-1,2-dighloroethene, 1,1-
dichloroethane, 1,2-dichloroethane, cis-1,2-dichloroethene, 1,1,1-trichloroethane, benzenes,
xylenes, and toluene (Rohay et al. 1994a).

; i:gon with carbon tetrachloride
¢t to the wastes discharged to

PCE and tetrabromoethane were used at different times in combi
as a diluent for TBP or for cleaning agents (Smith 1973, with res
216-Z-9).

isource cribs has also

Nitrate in the aqueous wastes discharged to the carbon tetrg'chlori ii
produced an extensive groundwater plume (Flgure H-7). Because mhtrate and carbon
tetrachloride were co-contaminants in the aqueous-phasc scharg Ji!f} comparison of the
distribution of the two groundwater plumes may help in understanding the major factors
affecting plume movement. For example, although the K4 ;’or cart H'j. tetrachloride is not well
known, the K; for nitrate is known to be zero (i.e., nitrate i$ not retgeded in groundwater).

The maximum extent of the carbon tetrachloride (defined by the 5' g/ contour) and nitrate
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(defined by the 20-mg/L contour) plumes is similar to the north and northeast of the Z Plant area,
suggesting that carbon tetrachloride has behaved as a nonretarded contaminant in groundwater
(Figures H-4 and H-7). The absence of nitrate and presence of carbon tetrachloride to the
southwest of the former U Pond site suggests that the carbon tetrachloride lobe is not a result of
southerly flow during the initial period of discharge.

H1.6 DATA GAPS

The nature and extent of the carbon tetrachloride plume have been partially defined, but several
key data gaps currently exist. The data gaps are identified in this report to help describe some
uncertainties in the existing database being used to formulate the conceptual model.

1. The nature and magnitude of the exchange of carbon tetrachloride between the vadose zone
and groundwater needs to be investigated. This information will be reqmred in the future to
address the interdependency of the vadose zone-groundwater system in achieving
remediation of the 200 West Area subsurface carbon tetrachloride contamination. The study,
including field measurements near the groundwater-vadose zone interface, should be
undertaken to quantify the volatilization process.

2. The lateral extent of the carbon tetrachloride plume in the vadose zone and vertical extent of
the carbon tetrachloride plume in the groundwater need to be better defined. These data
would help define the extent of the contamination and therefore the expected magnitude of
the remediation efforts.

3. The location, amount, and properties of DNAPL carbon tetrachloride within the subsurface
need to be quantified. This information would help focus and define the remediation needs.

4. The residual saturation of carbon tetrachloride needs to be quantified (i.e., the carbon
tetrachloride held in vadose zone sediments that is no longer mobile except through -
partitioning to pore water that is still migrating). This information would help account for
inventory between the vadose and groundwater zones, help refine the estimates of flux from
the vadose zone to the groundwater, and help refine the numerical modeling estimates of the

* depth of carbon tetrachloride in the aquifer. Because SVE operations have modified the
distribution of subsurface carbon tetrachloride and possibly soil moisture beneath the
disposal sites, part of this task would be identification of suitable locations for data collection
and measurements.

5. Data are needed to determine the extent of the nonethbﬂum sorption in the vadose zone
and groundwater. This information would help account for the mventory support modeling
work, and help define remediation needs.

6. The partitioning coefficient (Kq) for carbon tetrachloride on site sediments and its variation
across the site needs to be quantified. For example, the literature search by Truex et al.
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(2001) revealed that the K; can vary significantly. This mformaﬁon would help refine the
predictions of carbon tetrachloride transport rates using numeri¢al models.

Rt

7. The interaction between carbon tetrachloride and ca.lclum carbogste needs to be quantified.
This information would help determine carbon tetrachloride trangport mechanisms and rates
through the Plio-Pleistocene unit. '

8. The abiotic half-life of carbon tetrachloride under site conditio ;_ eeds to be quantified. The
potential degradation of carbon tetrachloride may contribute to mtural attenuation of the
plume and could be a significant term in the assessment of the carbon tetrachloride mass
balance.

9. The inventory mass balance should be reevaluated based on mt:ai ;'
from current remedial actions in the groundwater and the vadoselp
evaluation of the mass balance was based on 1990 groundwater gilume data for the upper
10 m of the aquifer and limited soil vapor data. This mfomlatlon!would help define the
source term. :

recent studies and data
one. The existing

dispoal shouid .be
roncentrations of carbon

10. The hydraulic flow fields during and after the carbon tethrachlo
recvaluated to determine if the distribution of the relatively hig ]|
tetrachloride to the northwest, the low-concentration lobes of ca) fron tetrachloride to the
south, and the concentrations of carbon tetrachloride near T Plap | are reasonable based on the
hydraulics alone. Results of this evaluation potentially may identify other contributing
carbon tetrachloride disposal areas.

ip in both the vadose
nderstanding the cause and
chloroform could

ution, and persistence of

11. A systematic study of the carbon tetrachloridg/chloroform relati‘
zone and groundwater should be conducted using existing data.
significance of the variation in the ratio of carbon tetrachloride 4
potentially yield mszghts on contaminant source, mventory, dist

# the fate and transport of
imodel is needed to account
ntration of carbon

ation decisions.

12. A predictive modeling effort needs to be performed that .conside
carbon tetrachloride over the next several hundred years, Such; Lt
for all of the significant factors that affect the migration and conge
tetrachloride and ultimately will be needed to support final remed

13. Numerical modeling of carbon tetrachloride migration in the v ; gse zone is needed that

incorporates the effects of three-dimensional stratigraphy and heferogeneities, multi-phase

flow, and co-contaminants. This model could help guide charachgrization and remediation
efforts in vadose zone and groundwater and support selection of remedial alternatives.
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Figure H-1. Schematic Ilustration of Carbon Tetrachloride and Wastewater Migration
Beneath the 216-Z-9 Trench in the Higher Concentration Portion of the Plume.
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Figure H-2. Hydrographs for Four TX-TY 'IhnkFarm Wells.

" No explanation is offerad for the outlier
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Figure H-3. Difference in Water Level Elevation Between
Wells 299-W15-16 and 299-W15-17.
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Figure H-5. Decreasing Carbon Tetrachloride Concentrations at
Extraction Well 299-W15-32, Located Next to the 216-Z-9 Trench.
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d-Treat Remediation Area,

Figure H-6. Carbon Tetrachloride Concentrations in Pump-p

June 1996 and July/August 2001 (DOE-RL 2002).
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Figure H-7. Avefage Nitrate Concentrations in the 200 West Area
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the Plutonium Reclamation Facility (DOE-RL 1991).
"From 1949 to 1959, the 216-Z-1A Tile Field received slightly basic, agucous wasie via overflow associated 216-Z-1, -2, and -3 cribs
prior to disposal of carbon tetrachloride waste (Price et al. 1979). From 1964 to 1969, mbmmlﬁ:ndemmmd:schargeddmcﬂym

216-Z-1A.

S8 kg were Iater removed (Ludowise 1978).
“Based on ratio of 1 kg americivm to 57 kg plutonium for 216-Z-1A.
DBBP = dibutyl butyl phosphonate
ND = no available data

TBP = tributyl phosphate
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Table H-1. Waste Constituent Inventory Summary for th ree Primary Carbon
Tetrachloride Disposal Facilities (from Rohay ¢t al. 1994a).
| Total | “Carbos |  Chtben o | Lara
Facility | OPErsing | yop e P‘“‘(;‘)“"“ A""(;")d Tetrachloride | Tetragihloride T(:f | ou
@€ (kg) . ¥
21629 | 1955t |4.09B406] 106° 25 130000- | 83poo- | 27,900 | 46,500 | 9,300
1962* 430,000 300,000
216Z1A| 1949w [ 1008406 | 0.5 ND ND ND ND [ ND | ND
1959 )
1964t | 520E+06 | 57 1 270,000 170,000 | 23,900 | 27,500 | 11,000
1569 i
26Z-18 | 196910 | 3.86E+06| 23 0.4 170,000 110000 | 16400 | 19,000 [ ND
1973
. s e
Total 1955t0 | 1.42E+07 |  186° 39 570,000~ | 363000~ | 68,200 | 93,100 | 20,300
1973 920,000 513 000
*The Recuplen operation tat used carbon Seirachioride was discontinnss afies » cribcallty Tncident i Aprl 1962 and was rephacod ia 1964 by
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Table H-2. General Characteristics of the Vadose Zone Underlying the
Carbon Tetrachloride Disposal Sites.

(m below | Thickness |  106B8¢ | pgoire Air Hydraulic
m ow
Geologic Unit | Geologic Materlal | “op g | () """::,)'?“" Content® C"‘(‘:,"d‘f;)”" Conductivity"
: surface) (vol%) (nv/day)
Hanford upper | Gravelly sand and 0-6 6 1.6E-11 5.5 1 20
fine (H,) sand
Hanford upper | Gravel 6-16 10 4.1E-10 4657 25 2314
coarse (H..) )
Hanford fine Sand 16-31 15 1.6E-11 | 15-1%97 1 9.0
Hy
Hanford lower | Sandy gravel 31-34 3 33E-10 51-53 20 1863
coarse (H,)°
Hanfordlower | Interbedded silt 3438 4 1.6E-12 |[61-118 0.1 0.9
fine (Hy)* and fine sand
Plio-Pleistocene | Fine sandy silt/ 38-45 7 82E13 | B.1-385 0.05 0.5
P-P carbonate-
cemented sandy
gravel (“caliche™)
Ringold Unit E | Gravel 45-66 21 1.3E-10 | 3.4-176 8 734
Rye)
Cabibrated values based on numerical airflow model (Rohay and McMahon 1996).
*Based on samples collected during drilling at the carbo tetrachloride sites in 1992 and 1993 (Wright et al. 1994).
*Not preseat undertying the 216-2-9 Trench.
Table H-3. Configuration of the Plio-Pleistocene Unit Underlying the
Carbon Tetrachloride Disposal Sites.
216-Z-1A/Z-18/
| Plio-Pleistocene Unit 216-Z-9 Site 7-12 Site Both Sites
Minimum depth to top® (m bgs) 31 36 -
Maximum depth to top" (m bgs) 35 45 -
Average depth to top" (m bgs) 34 39 38
| Minimum depth to bottom” (m bgs) 35 42 -
Maximum depth to bottom" (m bgs) 45 54 -
Average depth to bottom"* (m bgs) kN 48 45
Minimum thickness® (m) 2 4 —
| Maximum thickness® (m) 6 11 -
| Average thickness” (m) 4 7 6
“Based on 11 wells at 216-Z-9 and 42 wells at 216-Z-1A/Z-18/Z-12.
*Based on 8 wells at 216-Z-9 and 18 wells at 216-Z-1A/Z-18/Z-12.
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Table H-4. Disposition of Carbon Tetrachloride lnvenﬁory Dig arged to the Soil Column.
: Percent of Estimated j ted Mass of
Original Carbon Estimated M)
Carbon Tetrachloride T
etrachloride Reference
Disposiﬁon mhry Tet Lo
(Average 750,000 kg) i
Estimated using pre-remediation data j
Equilibrium partitioning within
vadose zone into vapor, dissolved, 12 91 009' WHC 1993
and adsorbed phases .
Lost to atmosphere 21 159 wﬁ WHC 1993
Biodegraded 1 8,000 (‘:;:gf; %’ Z9 | Hooker et al. 1996
Dissolved in upper 10 m of
unconfined aquifer (assuming 30% ; Rohay and Johnson
porosity and no partitioning to 12 525015740 |95,
aquifer solids) f
DNAPL/residual in vadose and/or
unconfined aquifer 65 484,000 WHC 1993
Measured using remediation data
Removed from vadose zone using ?
soil vapor extraction (FY 1991- 10 77,150 Table 4-1
FY 2001)
Removed from unconfined aquifer
using pump and treat (200-ZP-1 '
and 200-UP-1 operations) 0.6 5,820 DOE-RL 2002
(FY 1994-FY 2001) '
Table H-5a. Mass Estimate of Carbon 'Ihtraehloride Confined in Groundwater
Plume in 1990 (from Rohay and Jolmson 991).
| edian Calculated Mass (kg)* |
f:t::::lr Area (m’) Conh:entrauon Porosity = i’orosity ! Pem of C'::mhml ¢
(ng/L) ‘ (ng/L) 10% |
10-100 834E+06 | 55 460 - 1,380 8.75 8.75
100-1,000 | 3.09E+06 550 1,700 S 5100 4] 3239 41.14
1,000-2,000 | 0.64 E+06 1,500 970 2,900 18.44 59.58
2,000-3,000 | 0.30E+06 2,500 760 2,280 1449 74.07
>3,000 0.27 E+06 5,000 1,360 . 4,080 25.93 100.00
Total 12.65 E+06 5,250 15740 | | 100.00

*Assuming a depth of 10 m.
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Table H-5b. Mass Estimate of Carbon Tetrachloride Contained in Groundwater Plume

_in 1996 (from Koegler 1997).
Contour | oo :m Aguifer Mass Sorbed Mass| Sorbed Mass
Interval @ | Concentration kg* Percent of | Cumulative | for Ky = 0.05 for Ky = 0. 114
(#g/L) (gL Total Percent | L/mg (g’ | L/mg (ke)*
5-100 |19462,500| 3845 748 6.13 6.13 227 518
100-250 | 8,647,500 157.74 1,364 | 1118 17.31 414 943
250-500 | 5,092,500 357.40 1,820 | 14.91 32.22 552 1259
500-750 | 2,700,000 615.44 1,662 | 13.62 45.84 504 1,149
750 — 1,000 | 1,860,000 868.65 1,616 | 13.24 59.08 490 1,117
1,000-1,250] 1,275,000 |  1092.70 1,393 | 11.42 70.50 423 964
1,250-2,000| 832,500 1554.88 1294 | 1060 | 8110 3,93 895
2,000-3,000] 330,000 2452.79 809 6.63 87.73 246 560
3,000 - 4,000] 232,500 3527.29 820 6.72 94.45 249 567
> 4,000 157,500 4299.37 677 5.55 100.00 205 468
Total  |.40,590,000 - 12203 | 100.00 - 3406 8440
*Assuming a depth of 10 m.
PAssuming a porosity of 30%.

ﬁbie H-6. Pore Column Volume Estimates for the Carbon Tetrachloride Cribs.

North- | East- Depth | Average Column Total
Dm South | West Bx‘r‘_{’.“‘ to | Annual ‘“ﬂl‘{:::'“ Porosity | Pore | Discharge | % Pore
Length | Length | Water | Discharge (%) Volume VYolume | Volume
Facllty | "oy | | & | o | @y | ey ) @
216Z-1A | 84 35 | 2,940 | 57 | 1.15B+06 1.07 30 | 5.03B+07 | 6.21E+06 | . 12
216Z9 183 | 9.1 167 | 576 | 6.08E+05 10.00 30 | 2.88E+06 | 4.09B+06 | 142
216Z-18 | 63 12 756 59 | 9.74E+05 3,53 30 | 1.34E+07 | 3.86E+06 | 29
Table H-7. Estimated Depth of Organic Migration Beneath the
Carbon Tetrachloride Cribs (from Rohay et al. l994a)
Waste | North- | East- | g oom | Depthto Total Residual |
Disposal ms"“"’ m Area | Water m"’"‘“ Saturation M:;F’g:im)
Facility (m®) (m) (%)
(m) (m) @€
216-Z-1A 84 35 2,940 57 1.75E+05 25 2
216-2-9 18.3 91 167 576 8.30E+05to 2.5 201072
3.00E+05
216-Z-18 63 12 756 59 1.10E+05 25 6

Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 - Sept. 2001
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Table H-8. Physical Properties of Carbon Tetrachloride (frgm Last and Rohay 1993).
' 85% Carbon | 50% Cllpon | 50% Carbon
Pure Carbon | Tetrachloride, | Te \ Tetrachloride,
Property . Units Tetrachloride | 15% TBP by 50% Lard Ofl | VYater
‘ volume by Volume
Liquid density | g/mL at 20°C 1.59% 1.00%
g/mL at 25°C 1.51¢ 1.25°
Absolute centipoise at 24°C 5.75¢ 10.50"
viscosity centipoise at 20°C 0.97% 1.00°
Interfacial tension | dynes/cm at 24°C 31.0? 7.0 33.0°
with air .
Interfacial tension | dynes/cm at 24°C , 23 1 18°
with water dynesicm at 20°C 45.0°
Interfacial tension | dynes/cm at 24°C 1 19 7
with 5 M sodium
nitrate .
Vapor pressure | cm H,0 at 24°C, 130° 100 52t 60°
30.1in. Hg .
25°C 109°
20°C 90*
Saturated vapor | mg/L at 20°C 754*
concentration
ppmv at 20°C 120,000"
Saturated vapor | g/L at 25°C, 1 atm 6.29"° Dry sir =
density 1.204"
Relative vapor | Saturated at 25°C 1.62°
density (dry air)’ |and 1 atm
Relative vapor | Saturated at 20°C 1.51°
density (moist  |and 1 atm
air)
Air diffusion cm’/s at 20°C 0.0797°
coefficient
Henry’s Law atm-m’/mol at 0.0302°
constant 25°C ' 0.0298°
Solubility in mg/L a 20°C, 1 300"
water atm
Dielectric 2.2% 78.5(a)
constant 80.4(c)
*Rohay and Johnson (1991).
*Cohen et al. (1993).
“Pankow and Cherry (1996).
“Last and Rohay (1993).
DBBP = dibutyl butyl phospbomate
TBP = tributyl phosphate
Performance Eval. Report for SVE at the Carbon Tet. Site, Feb. 1992 — Sept. :
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